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1 . 

2 . « ft is * <n k m 

(i) ita«# 77-aitii**-*- i // 7 zmn*? 

-ffi.4,^5xtt«*<. *)8tt. # lit tt , 

WlW««Bta[-C*aS<0*-«r < k (.-SD'Sfcii-C 

7 x J - IV A 'J X * f ^ X h 1 . 

/(Pit Ltt »^iT. r?';D^*i[i,7 

'J y^M&V* ? 7 'J ■> 7* 'J 

-»i».1!t]i%<0ltifaLTn6 J/Pa^j-J 



#St/*4< fciWlOOHtWSiirtSIMjrflx 
L . 

U*'t*ttfl:15W5!il5fflffl*1lJ*«. * » « C M 
*> iHK»7J;»+«n;i:t»*itH>A 

mvtfk . 

{I) e X 7 x y - ^ A if II X. 7» f IV 7 -f ^ A 
»«ttfi^*<0(l!!t. 74/l,A>f?i£11Jfi:£-*#5r 
»«r4^*r>«*ttx-7/Ux 3 >• + i: £ 7. 7 x 7 

£ « 7 -f /WA*«ttlS^^A<fftE-4-4 i k SrWfll 

tf6mi23'!ijntEn<7)xf7 7. ia tt * . 

(3) f 7, 7 x / - ^ A sK y x 7s r /Hfl OS A' 1*1 » 

bci uri'/ntrafcah* £ t * ta k ? z 

( 4 ) tX7i>'-*A.1fiJIAf*7'(*i» 
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tfttffi-a**'. SS20<3NMRllllK£.*r-f4t.tf> 

(5) t'*7W-/l'A:K'.JX*T/l'fc«rffltt7 

Ui»*lt«*ili»*tt"*i'> > *< ts tt 
C -? v»T 10.000* yf*TXi 0 * S n 3 a KMC 

Birfi8£S-tf-f£«*. 5B ifl T » L 7 /. 

? B*J & JS ffl ID IS fl) tf « 1 £&.%■£ 

ta t 4 m e 35 i m~-5B4qiOTv>rn*>iJacE 

(6) BIIJft^«»«»SK^I!Sfo<Oit* f 0.09J; 



«g 62-36018 (2) 

5 7. « HE * . 

(7) 1} 5 * *' l .54- l .57(0 SBS W IE iff * £ tf T 

4£fctWBf*-6«ieiJBJn~a!6Jn«»v>rii. 

(8) // 5 .*««*«. ZKftIS3BS5.8~55.9JEa 

H.8ffla%.ffiHfc«l3R5.21Q;a%, HltH» 
A1.4IiX.&l?i-)*0.5-0.6Sl%4'fe'jti 

- a? 7 in £0 r n i i» c e a « a 5 * us a . 

(9) tf H # ■/ 7 ') y r mvT ? V a * i, )Ht7 
It, 3 * ir Hysi/^rjo^r/H* 

if htt I P *> M ffi S ft. . *14MP!tm<fll£«l<?>ii! ! j 
0.1- »lOflt*%»Jl-CfftELTna.rfc£1* 
ffi k t 4 » 12 35 1 IB - 35 8 HI <n \\ f ti *< 1 UCE 

(10) nH*yttB»/nl* t ^5/l'^yM«:ffl^ 
X t it fc « 'J T 5 / T S K m fft m X- h 0 . r 

«ffl»ffl*<*ttji5Hfflffl)sni<>3«o.o5~«o.5ffl 



SlRE3!l«-3593flWV'Tn*>l'Btiea<0# 

(in nnstir*3*!'*«»B»r 

KiaaavjBiawNMRaiias^t. »io-» 
2o<osiB<oK«*tf-*"5>raEa'iiJn~35iojnOTi,> 

(12) IB-f *ytt*«T*3f i'iHtKBKr 
:✓t:2•7A^BII^tll!»lt)( 1 JA , 5S : 

r " 1 

ft -N -R X- 

_■ J 

R 1 ,Ri,Ri&tfR.»- - 3&xtf>»# 

R' " O — <- R" O-h- R'-)- 
(R' tt^fpyKCH.lT. n |±O-10XIJ 

^UlAlfttK 0 -R' liif 



oei/y«XIUftMa*»T*0 . bll 1 - 
10X li * ft W _t W S ft f * 0 . R - U * 5R X ti 1 

- ion <n m x a -7- £ tf -f a «i a r > * * s t- * i ) 
tTtutiftK aa,.R,.R 1 at;R.<7)eg 

ff. 7/U3*i'»R.,R..RifttfR.(i I - 30IH w 

iAD^itmux-cun) 

<0 v> -f ft A< 1 W C E a « // 5 * « « * . 

<i3) nn+ytttfar/ua^y/ntajQar 

> * ^ 7 A tfl W 18 K it « *< * : 

|<R ) - N* — ( R ) X" 
CsC * . R .11 

R' ' O -ir R" 0 7~ b R' — 
( R ll^f l^^lCH.Itt 1 ) ,.l± 1 - 5 <^ S 

ax- ao. r mtwytmj-swiiT 
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to 9 . R " li * * X li /■ f iv a f * i ) « *n i n 
tT*3^y|j>T< 9 . r 12 3 X 12 4 O & ft T' 
AO. y = 3 <0 B .- f . z = 1 r * 0 . r - 4 *J l» . z - 

otm. R ,i± 6 -z5ng<o« *ar? * ?r -j- 4 £ 
ar***T*5, x "ii c i "x u b r"r a & ] 

^ffi* i 

(M) *ttft^««igifflfflan!*'*afl:«j:* 

A r n £ I t £ ft ffl t t S ii? £ SB 1 - 35 13JU n 
nffi*>iai:E8n#7^llt*. 
(is) * e -ft m *< ;< 5 S V + IV A T IV r h K ffl 

nsT.*tt<fcT6?«iafflfflis*«^^< t t o.i a 
ft%^*T-ffarsrtti$at-r4iHiemi3in 





* ia tt * . 


tie) aao 




*■ <X <b # 5 * 


ia it if . * s a . » as it . « (i ?l <t 


tt r » t .-if y 




t47Ui 




r m . n » c 


tr $» * a <o & -f *>tttt*iniinw. 


» * IW ih ffl 8 





ftBBB3G2-36048 (3) 
» « a f * aa n * < t L-Sd'iihdTnu 

5*Mttfcfc8^T . 

.. # 5 * Utttftt 1.54-1. 57*) SifflOTJIS iff 
¥£ttL. - BMLE* 55.8- 55.9ffia% .IBUfc* 
(l-y » AMHl%.ift7rt'5 = 7il4.8Sl», 
SftSIIj;5.23iJl%. ltthiJ»Al.(«iX, 
J»o*0. 5-0. 6]8»% tJ:tfi!ft7j'*/»A 
0.316 it % A' fe*&«D£*tfL. 

1) 3! 2 0« N M R lit Z S L . x h * 

3o,ooo-<5.ooo«Enn0)iEa¥^^^* t * u . 

tf>1.120$ttllJt(SKfc .*ttfc?W«ilSfflfflJiEi* 
«BiB»»i«S#*llttti»1.0!<OM:/Mv 
£ IT L .«50ffiJllJi;iaJBfll«fi**x 7 /U- if 3 > 
cout lo.ooo-t y + « 7 X i n * s v> 3 fttt 
HtfltJ f^7i;-Ji-Airvi^f* 7-f 
^A0)S1tllI^«t0)*ttIV/U^3 >• X ti «■ tt »i 
T . L A> {. B •& <* 1 * ;P !!S 0 ¥ % 1 .5 J: 0 * 



Hit » if 1 t ^ 3 £ 0 T^l.SWlSKtt-BUSA 

i R8«*tJ:-5r«au-ceo. 071a Twistt« 

* 8S « tt 5F # a* « » 0) it * « f 6 * * 5> 3 * 
X li * » * . 

z) *ttftgsM«iaffla*»«»o.i-»io 

Jil%n8I«lT?FlI1-ST? y a * * * r 

A 7 7 'J y / M . 

3) '>^<tt,-®a«llSIMK* l ^5/W^ 

»BK7S Klt}*l/!*'J7«'*^75yTt 

i .if y r s y r s KRM*vttJ!iii»JWcA*i<8-f 

4) 3S : 



R 

R -N* -R X~ 

_ j \ : 

C*+. Ri.R,,R,atfR40)--3JilJi«)»# 
# PI t X li B =5: 4 7 ^ 3 * i' » ? . 

at?rr*>xti^f-i'xa£f?itf. 

R ' " O — <■ R" O-)-^ R ' 

( r ' li ^ f- u y a (c h ,)r . ntio-ioxu 

thBiflBRTtl.R" lixf-uyaxiiT 
Dtl.^SXIUfiiinfiftlllt* 1 ). blil- 
10X»i*KI3l±«BRfJ) ij . R " l2*S!Xli 1 
-10mcoK»!RT-£ff-*-4ffi»T/l'*-*aT*, 

i)om»*ii7*3-)HistirtJ7^3* 

yW»f*4;t* f TS. aR,,R.,R.a^R, 
n IB v 1: i) & % ^ i, n T IV 3 * is m-c to i) . f& 
9OT#T/m*i/aR,,R.,R J ZitfR.(i 1 - 30 
BBKIBTHtir/^/H'r* 1 ). x "li 
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* : 




CS4» . R .11 

R ' ' O-f-R" O-h- R ' — 
■ b t 

( R (I* f-k >-<C H ,)Tft 9 .ill 1 ~ 5 OB 
» T * 0 . R" lilf l/yfblJ2-8«Btl!T 
AO. R-ll**Xll>+^Htr*i)«)JU*H 
tr*a*^8#Tft 1 . y(13XH4f)8RT 
fa 0 . / = 3 <0 « 5 . i - 1 T * 0 . r=4<3P$. 2 = 
OrfcO. R.li6~25ffl -?l:*ff4K 

B7**(K*i). x "a c i "xi± b rx-h h 3 

*> S> ft 6 8 A> a IR 3 ft * . ^ ft < fc t> 10*) tt « 
»7>t-')iiSt. *ttft^MKiafflfflBEffi<0 



?5R3H3 62-36048 (4) 

»±m . 

5) ★ttft^WXHinittKfllO^BIJBttJ: 
1 — 20 IE ft % 0) JE UU c t 5 ft T ff tE T 6 * . 
*• <■> ft 0 . 

L*'ii»E*ttfl:36MJi!Iffl«ll*1S!A<. * H W t 
t * i ft n . 

(17) IB £ U! 1 ifl - 5B 6 JJl (O H ? ft if 1 « K S2 
& <0 M BS /f 5 * US Bt i m n T M 34 S ft fc fi 6 * 7 

4 . « "Jl *> S Ml ft St "Jl 

*«Bflu*tt<tism)iiiafflittiiiiw-c«iia9ftfc 

# 5 * « tt ? . /< * * < P tne I ) . c * a w cr> n 

*/u$-5i>a*i*?>fi£*-?Mj •» ? ^ * » » r 

M » T 5 * * 7 ?I38-CI±ffiWT-?<<OS4fl-$- 
Ki5litftffll6nl*7 I- y , ? a 5: fit fli t & & 



Cg-!niSfl«?x||«ilS»'tSft. Mitt. 

# 5 * « tc ii a « w a v «n l it * « «t a v * . 

77b.'o-t'^7(r. I i M ). aitis^^ain 

a«*fi»B. w w*j*ffltt» . 

«R*S±)fiW. a^R8'v;«ItiSlti')«if« 
,8,iBiitioi:«'»en)f5x(l«T»«S 
ft X * . 

R fc . 11 «»3ftfc«ll!fl:*ril6fttf7 

^»R<»)A^it#'C«*Sftit*«ftir«»B*> 

^,aJ!t^«tsfl: li rffift^•5^«»^ffl««* , « < 

Ut»T»i. * 5 * til it II . « * o * M « 

t««U/<») f -i''(P lektjeJC-*" 4 « S K 9 

ttttJ>gi5R4n-5-CJ:otffl<Sft4. #5 
AttttS-KJt-fi^aT-tl. ft^WJJUfflfflSHl 
A< . ««t*t^5A»««kUr«!<SftfcTr<'(A 

Tnuamsfii. <t*w*4iHffl»i*i»iiia 



»7-f^A»«tt«B* ?7'J ^/fflatfiHiSIPI 
*«SWfc*X,TH6*ttfflJfi»TAS. ft ¥ W 

*& is ffl a a. m 11 . * ft c * ! a ■? * u» m x 11 * w ai 
a . »«Li5tf51iS»7h';,7xi: 
*>*. * ffl w c ii . it?w(:jaaj*iit<f5xa 

II II * i f - V <r> M 18. II IB HE * ( ffi •& I* v h y » ? 

* s- m st -r b n *> c ffl us. ft 6 mr ffl m s ft * 
wjBfKiasfti. awiau^a^wtifa^ft 

fc 7 7 A f ? ? « « 1 5fty/5X«*1i*ffl^«c 
7 h 'J 7 7 ^ li . ^ S . !H 91 8 ft <0 

fli^ff-rs^aBn^ + znr)^^. ^^^.wttiifB! 

<0ffl*Sftfc«^*tlRftO«^CR«Sft4ilII 

v> ft it ft if ft *> ft v> . mm. il 5 * HI tt 11 « * 
w ?a in n sr ii » « tt s: « r s t<ot*itiii 
h r . 5 x a ts ii /< * >v% a w us <o a w ft jd x 
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tt i 0 fi *t It ft If tt <b tc v> . 3S W * H I tt C 11 ft 

# * Ml IK tt . a * IV Z M a 1" 4 «5 <o * |S| ± flf 

a -r & « m s * s < -t 6 ft H . siiSTifttK 
ra^f3l?'ffi^*vh 'J -/ 7 2 4> c * *< s a C «■ IK 
tittBi'tins . <a « « «■ sf r a: as * 4 # 

# c m r, fi n n ii . ttjsoasflotf^.xats&t/ 

6 i» * C li . iwSBttliSIIHtS^tWnSW^ 

* js n/i « a w i± . # -5 * « at a 9* r 5 ?- & t ? 
Tscamaii^aw^^^uittfflsiir^Af--/? 
is ;jo x 4 i t *< a; * s ft ? m c «s a s ft * # 

c * n m <r> ® « ] 

//5^tttt««aa«5eKMai#i:ff«r&*tt 

# 5 x at tt i± . b >; ? ?^iiattn 

Cft»friDItt*tfL. ft#*WKttS:tf-*-4g! 

ft ■? MJ 7 ? * £ 4 i 4 . 



«BBBSB2-3G048 (5) 

±w*ijftt. # n 11 at ii a. ft tt <n e * 7 * j - iv 

A*'Ji^tA-7<A'A1B*I1J**T. * ft w 
«l uS li . "? h U 7 ^^fiftfttfflStttffc 0 . * 
ftl:siiStt^x,-tfJfx*W7-<^AlBlilctta;^«! 
fc«ffla*tf>JBfc:*TCn4. «B»0*»ttifi# 
tt-aa»±<s07?'Jn*yXIi.x?7yD*i, 
iI«««77V^«Tf,l. 5 h c B? * * 
ttiiR»li-aailil±£0K5'f *>-tt»««iHi»m. 
Mi If. ^^<tt,-HUSa* : '<7/l'^yRt-*.4 
UBMMTOtt Ml: 7 5 K ft (•• i d« le) S ft k # <) 

Tiv*i, y <t ;>-t*6. a # * tt * # li . - 
awia±OTT;ua^i-ai#tff-»-4iS'f * * « ir 

B6jtt:*»**rfftt1-6. IBE«sS»li*H« 
tS«ff«HlJtfflaV**ft«[ltiiiliS*i<i:v». 

«i«m<»'w*<o*ii#5*att**ttS!JSfflffl<£ 

ft ? % a Ui * 4 J: 3 C -J- 5 i 9 a T A 4 . 5C C 
*tt«l«M)li*«ftlW«r*Oit*«!lS*6. # * 



& o ! wH* yr'jy/iWx;/iiii)t«ii*fteft 

Tf4f 4. ff*IW±)no»«l»il:t:*)ft«*li 
*tt»afflMlfi»<O»0.05~0.«flax««Hlc 
A 4 . 

*R"fl«ffinlB*fcLT. *ttffl3ffl»i£ftli 
MtlEft^(lS^Xf5^««»!*^Rja5ft^^?^ 

*a te sa ffl s n , •fftf»«tt(iWffi?ft^*tftii 

M fet M * <o 2 JB y r - >\ JB j£ 3 ft 4 . * » "Jl 

ft (i l . 5495- l . 5740(0 K H W AS Iff "f 4 

t>ftl». £ ft <0T*«a S ftfc (.iiedjy/ 5 * 
Ulttlia^^S^*vh'J.y7^S:»5*L. ¥ » 
ill , t L 2 tf tc h if a b;i i yy 5 x mi tc *! » at 3- * 
ts£Kii-*-4£fc*<:ii*4. *a8n«o//7^««i 
ss % a £ (* is u . siRttfcrafcwnoeua* 

■ c * ?i w a » * L^R*«(osiW=srie*s] 



IB . * 5 ^ N tt li « S « W tt * f* o T v» 4 It ft IX 
JECWaiSft ?c « . 

t 1 9 * S H . iffliBBBasat/t4U. !H BJI H fl 

<0*V>Atf KWW7-9-- K (f.e.de). * B X » * 

». aa»*Cfflv»fcft&ti<»)OJ:d4ai?l«li 

*a?ioB*flc*i:*as*i4«(. ^5^attii 
ttJDWaWtttW^aitftlfata^. fnii 
iSJlillittttoofioijivhij 7 ? x 
tt^«t(cfflv»fcft4#5A«aCk -oTig-Bat* 
tt C li . 7MJ»MH*#*«!»lttt«)tlDn 

fl » » n IR tt . i<?(pClft4J;»i:7Hl7? 
^ffl^*1"^<ofttfa^iBtt. « ft L it ffl & ft K 
4'«Oiattt«05SiE* l d' : Ct< RffliaitHiJ: 

£k*«-»S;ft4. //5^a«t^!»!Xlimrt/->:y/7 

^«tt<oA<o»r*3y/9xaawaiRttwafc:. 
» ft it jK r (x li > * ii . i««t«awat 

Wft«av^. ■tWJ:^a//-7^Wa*Xli*WWtt 
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a be tt t «s « * y x 7. -f iv a y x -r * -s n ta s a 
7 * ut tit ffl 3« fi £ «= « a « a "fl a t; * a «b tt « * 

5t-cA.3ftftifiatf*a?ftft*«-*tf£A.&a: 
^ a ^ * v i- y , ^^cy/5^««* f jaatiiBft 

i ; t 4 1 2 i L n. iSfi(W t i-o.t)li,7 h y 
?*a*K*f;(r?*«ll*fi*. « i » •> ft fc L 
tt. ffl(LSftftiBMt«31*£<*ttfl£«sirjiL 

s « r * . xf5^«»t»MffiA*vhy7?^« 
a at + <o a ft u . «*#?h';7^U5^i 

<r?*«ii*«.*n.4/r9^«iit«**T h y ■•/ 

9 * in i ft tt , l<«ft.ftv»«rfetf. * ft li ft 



??raa3 62-3G0i8 (6) 

M«lrSftft;tf5*.«tt*XUMtt«»I«*ftli. 

» m s n ft y; 5 ^ ut tit * »d»4*v h 'J ■» ? * 

* tt ft UT 4> tt d> . Kit, Ml Bi 5 ft ft // 5 * U) 

it * US ti m it <n ifi <r> m ft « 31 ft (i . 2 91 SSS t± ¥ iS 

iJlwRWi 5fc«,B.fr#&IR<Offi5!fr*tt-CA*. 
«ri?ftfc^5^«tt*WiiSft«jSftA ( fflv^t . 

ut 1a so 04 a 6- * tt ft 0 fit t m a -r 4 b> c * ^ru c * 
5Tt^. x . *«ijiwftitmc«ia3ftn:«i 

«li»«Rtt*)tttKt««ltt^*fiSff6IB!t;fit 1 ja 
Ut>4. 

*iijBfciaittt9SitAcaasftfc#ii!i$jf 

SB 4 . 1 1 0 . 094«h C t£ TC <=> ft ft iff HE W ft ? W t 
« a S ft ft # 7 X tt it * » Jl li . ti 7 ^ Ut tt M 54 
T 9 'J - IV * >) x * -f A- » £ S SB Jfi f £ « K ffl n 

a iji tt a v # 5 * ut tt tt n a n a v // 7 7. ut ut * 

H i l <r> * C o n T X fa *« A 4 i k *« B. I1J S ft 
t n ft . ft^wcffia*ftft^5x««*ii. 



yJSW^x^r/l'fcWR^tlSftt-Ai 4.4- 
^ y 7 o t y f *s v 7 3. J - iv v *7 x ; - 

ftx f- U y «MvSttffl (F - 108»HiStt«) .* 

HiU-nuiri'S. "P »r«co"«i) ^yx 

f-py / 'J 3 - /UaitW ( h V b >- . "T ri ton" 
X-100) . * 9 +IV y x J * \/# 'J X-f- U y ^ * 

n*;-*.*^:* if n y Fv 7 -f 
A » * ffl . ^Hoti'rnsil-Hjn^ 
x7>-. »B . ^7^«!ttJlli»ffltL.t«liaK 

»T5V«(X>y-, -E .err 6717)a^»8.5 

±0.2%mElffl«lil*ft* : ff**4i&'Ot:X^ 

>t*A>f,^4*tt«iafflaii£fliwK)a«fflt«^ 
rut. *«^7^a«o*o«am«*«i«i 
//5^«ttt±«ft?«»awtffl**vby7? 

trioftlS*. *ft«,l*#«3KU 



!» » n U if V, n r> » * H)l * t U <n C i t *« « ft 3 
ft ft . mta*?9<Ja*isVa7iVY-y*h* 

KcftffiWRttS^i*. » a ; t c . - w 
•✓^y^ft^wcJaasftft^^^utit^ifiBSv 

Jl;fc«£*iKiafc$r-?-Cv>£. ift'p-"5WStl* 

njfjcan'^t, B«ttii«ttai/*c»iB 

ttlifcfJiSftttfcffiTL. *<Oteffittfc«L. * 

fctfJUBttSftTH*. 

^7XMit*l34fi^(*vh'J ??Ai!!ai-4 
R»ftffft«fttt6ttL.ft*f , S:«Kfl:*ffl'-«I 
5K«lt4«l>l* , «TLftlt¥fil:)583(ift 

x IB it M 54 ffi ^ » v 1- y i 9 xnn*iv***1r 
£<ocffijft6*frav»(i6a. s n c * s * i 
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fit. x. **«n*5^«moK»a*citg 

»iajflffll£ft + C#fcT47-f/UAJBlfittffi£* 
C "I i8 tt t' A 4 . fi ^ * v h y vUtliln 
tt & Lf *T )8 11 li . ««tvH,^I#*<:l 

< « « 8 * fc * . as a s ft xr 5 * « « * » io# 

J: 0 J3 if n "* IH T f b 'J ■> 7 * ffi £ C as 8 it 
* iB tt . »Kttifiua<ktt7-f^A)B)aitti8^«: 

u . * a v » m *> m ft at <i « ft r . m <> ft t « * 

4 . Ulfcftfctt*1l*8-37-f/UA»lS1lfia* 
li*ttJS3ffiffllS«l*>*i*l«ffiC. IKfe ft « * 
ttS^AatWWttfcW* 1 **. * tt ffi 3 ffl « l£ 
1!lfO«2fl!i!S(a«7-< l^liI.1fy(E pon) 828 lfl DS 



ISBSUg 62-36048 (.7) 
<n x 5%x**is&aik<r>7'<i\,^X 0 t tt * tt 
<r> «£ v> « 11 i V ? 4 .X . 7 -f A li « ft T . #5 
7, til tt « « ifif C » /v £ it t« W 47<*it4i4. 
t«J;n7UiRtt!;fl4ffli:. »U5(ifc 

/r5^«m*>aiittS7;S<«'>8ii!t , 3. as a 

<r> 3 njl tt c -ff * ft W # * £ 4 i 6 J: jlit £ JE 
KettMWE^-Ol-AJBiaillttSfcfcfrO* 

tt<t¥»imiiMtfiis.v»K. t -> x nana tiz 7 ■< i\, 

J* n& Kit. il 5 * «« *« 1/4 <f y ?• 0) ft 8 CM 

l«hfti». » 30 ib/r t > i g * 6 ft n »it « JK 
SB8E**ft«.t4ii. AfflltflSSfllEKSMiS 
* « Ctt«,h.fc*ifitJ: -> T Tr ft .b ft 4 . £ 13 It 

A' -t ft. *> C Ht £ 8 ii 4 I n X- li ft H . H S 8 ft it 
Iifl8BLt*t 250. «> X x y y^-^itA 

t4. yy^-t. ^AUdif n 

SiJT ■ MyAh'J-h 43543C5 y 7 

ttyi«''?^-y^y«:-4' J - M « •*< 



JR 0 H ft 4 . K««OTSt*»«:. 50 9 v 7 1= 3ft Jg 
L , »M*«i3ill8tf4. ■«*«±*->fc*. -* * 
j, ij >- ^ _ 4, tfj yy 7 -x Utf <73 ft ft * ft O C 9 -i 
7-Lt ft l=J:-' - CM«**>ffl4*» 
i:tCiita»lt«*fl)(iJtSt4. COT 
BffiU 02.43 * A>lt 4 Z fc C .t lb/U'T-Jl» 
lt<0**«* , »«.ft4 . 

»^S1t7>f^A)B(£ttlttfi-(*OT*ttX-7/l-i; 5 

-fflJS^OTJSKK^ttWW^^at^L.O.lJ-M 
iftulSII«K^«SWW**ft^«*«ttSW* - 4 
Of0iLv>. * «o It li S >U X- 2 5R BE (i & 2 + T 
(iLOUAtOHTOI RifilR^ICiT'T 

DSIWi)i-lSe^«r*-*-4»*.-f»itOTttli0.ir* 
4. El=*ttfc^W»Jimffll£'l«Jli*>-*'*'ftJIOT 

4 . AS ft *) iS J£ A< a i> * £ . »»JS(t7-(*i» 



J»lK*ft* &V0.1J: 0 7"cS ft«SlfiR^tt»«» 
#8s^»»OTJtfc*r4it*«T&. * ft <0 fl 
i: It *< K < ft 4 C 14 -7 T iS ft n & IS. li K IT! C iS < 
ft 4 . 

«att*«M»8ftisaaft7-f/uA»i«tta^ 
*oHta.if | jiti/^J n J 3-/Ko*us^yr 
/i- * u y .1f y * - /u S « ffl i- 4 i 1 1 J: -» f X- *• 
<i ?L fl: 8 « ii 0 £ li rt a W i; Hit tt w . t' 7. 7 x 
T-r^^^-znaiiftt^vt^fyiiSnS 

«?M >-iaavT^t;yKA'f,»uit3fti;tOT 

OTi7ft*i81t. ^Ktta£li?LftttOTt-7.7xy 
- /M* y x A r rt-ffi if«£ T 4 A< . f ft K « ffi 
8 ft 4 t OT T' li ft i» . B*L<U*'JiAfVtt 
» 30 . 000- If) 45 , 000OT C OB OT ffl ¥ i<j » T A a V 
«5-tt9<0*»ritttm&N./Mn£7rt-43i^ 
to K. -> V X li x h # /Ht IC J: T St W K 7lft 
tt C 8 ft 4 . Jff 4 L. < li . COSwf^W- 
*.1f>jxxf-/HltSttiM*!iffi^«tli*ttft^WJ! 

afflffljfi* + «ot-«7'f;i'A)B)att«^*r* 

4. *»J:?ftfi;aK<oiHli>f*y- 3i8f 
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f 7 F[Si«iJ)tKiiT«lShti(«liH 
;nKNeo«i) 954 i L T $K S ft T v 4 7 ^ 3 

* Hfc £ ^ 7 x / - /k ,1f H x * -7- ;HjJ US n * - « 

* (t I 7 * y 3 V T' ft 4 . * 7 x 954 01 IS « 
tt ft li <K <0 t ti 0 X- A 4 : ft IE S )V 9 « it » . G9 
JB IS W 2 4Bt3% . pH 3 — 5 . Z3t: 0) K at 2000 
tSOOcua. ?f yi/Jt-frXttVI/OIXtt* 

ft 118 M * ft W li ffi S (4W * ^ 3 9 1 .5fil T 

IS ID/ IK * ft » tt 3f * K =P tt W » it li 0 . 1 J: •) /|> S 
< . ff it L < li tt 0 .07« T -C * 4 n if ft l> . 8§ HA' 
jMi CS Ta « ffl t x <n it i± . ffi&MttlfwSSSSC 

5, * * 7 >■ IV 9548) Bi7/l-y 3 >'flNM 
R iHl tt U SB 2 B K SS S ft T M 4 . N H R li , >< 'J 
7 -y ( V .rian) E M - 360 60 M II z IE T" N M R # % 
tUzti. £ SE Kf 13 5 «■ . jfiSfSlOpp.. i£ig 



«Rfie3G2-3(;0'18 (8) 

0 u u> ?l>?>tfrj'5>(TMS)0tf», t&® 

;s at & is & y d c c l , m m z m ^ x r, % btxfz . 

* tt » m m ffl \S. ft 4i <n 7 -( /U i JB ifc tt Hi A ft; «0 3 

i± * tt « is ffl « * ft « h jb «i w w i - tt zoa a % 

<?> E Bfl C ft 4 . 

II a x * r ;Hfc x * i, W IS i« li i X * ■> h' 
fl: .1f y x ^ f - /H(j B J: « it T 4 R! . -f- so X H W iJJ 
5t W f=l (i . a»*Ctt*>ftfc^rffii;J:-.Tffl^(t 

1 t- iu a 0 1 .5iaT# t L < litt l • 14~1 - 
ffl tfi £ JS it, & * 6S Ta a Sr t *> . EltETfilliM 
» S ft * ft Hi *D It if 0 . 1 m T T ft 4 7 -f A JB ifi 

tta^«tjr<tr4j;otiBiniSft4. w i if hi a 
» s ii . TttWJH8* , *mitto.iiffli-rm 

BASitlltitliiftflfiCS^tlitil'i 
i>J;oittTlfii>s;t//TJi. 

lo-f^rt/l-StOiO^ftWJllSSiCtiliJ; 
li . 3S«i:a(>htf/.'/jai:j;->ttj;^ 
h fi t t i i» . MilfCSGia£S:**ftft4 n ii 
Aoy^itJia. **6iiii^nyxsiRi3 



ii « a s an £ -f 4 i ^=5:»*<<oia^;-fh=7:w«- 

lt*i*£t5tfi£liSttSft-ra4ft*:fc"/C'i;i? 
i£ f t J: v> if . T(0Ji£li7-';iSffl#»#)6 

if (ft i R)^■m^>4ctS:*^t-^>4««'»^ 
in, *i< J fitsaiii&*7'(^iaai:-5n 

X 1647c- 'T-<0«iK £ £» t . 1 608c. " ' T « « IR 

It 62 li 1647c- 1 r <0 K « tt 1 608c»- ' T <D «l « « tt 
li . 1847c." ' ? S 1608c-lT flURK J: ■> 

X ti 0 . 0 . 1 J: 0 * 8 < . » * L < li 0 . 07 J: >) * 8 
v»Jtt4i4itCJ:oTfJfeft4. 
J: ■) T , I 647c"irf» ft it «« S tS«3B«5 
TiH18iis + «C>=Ct:ff-i5ft4i»i0c'-C'8!6;fcfc 
X^T#7>f;UA*<0«ttWryUir^^ittWKi!)< 
i^2l3ft4. »^Uitiif£ftT'««iR4ttSf»4Bt: 
■tft*.««li - h*>fert»Sft4fli'5r< . 
FT I Rr-^-HS^^fflv^ftSW^ffaU 
v>. (H!W7jffiS--f^ItS-j?l«-r4n:*7lcmi'fcJ8 
*tt»«li0.1iartC4t£fcfc*%'3. it K tt 



tilfflllWtti'FT I R Si C J: -> t fj h ft t 0 . 

i a T <o tfi k » « f 3> 4 in 9 * ft m <r> w & s- ® 4 
*ttfl:T-WHiafflffllEftlillSW/tK^ftWftWJE 

fflnavisii/iK^tt si tt a? & ^ ft w m it c tt t 

41WJEBBi1-l;^4(i!!(0iS»£*t;^S flu. 
*ttft?ri'j«!iim«r£ft1'W«-ifi;jDfl:^ft 1 t ^ 
S fc 0 1 . 5 J: iJ/hSUZffitli^WlSIDiiETftWS' 
t -? 1 S X' ft 4 ft £ ft t tt * 4 Bf ffi Jt n 0 . 1 & 
«i4^5tU4:n. 

e c * tt ft ^ w na m jb a ok ft li * a <o ami 7^ tt 

ft T- « JS IS HI fll CK ft it) i a a % i 9 * v> ffl & » a 
M'RttfiRBft&lJfW^SHSWSRJCftS^O^ 
(TU4H. * tt ft * M «S U m«l tt ft li £ ft h <n 

mi i*Bnej.< iii^tfffi lh. £ ft t 

OftH<0MCIifflSrafflifift + l=JKI=??tt-f4t>f 
Sk-tOTJ: 3=irRiej-lSiS-r4W«au ; llil^5(C 
t«lt« It*'* iXOJ: -)^K5«-J:7rT45lS 
ft//3-ift4A<. fft*>eiB5ESft4t.Wfli'i 
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COOH + NH 2 
O 

/\ 

C-CtNH 

Z 

OH+COOH 

o 

A 

NCO+C -C 

•rft&wBSloRJGiiffiftttfcJ: < t 4 *> i; 
(EE v> & 13 87 E £ 4 i 4 J: 5 K fi * C K ft & «. * 
T t, 4 . 

tf-5*«HE«fcrt«*ttft¥W«iafflttiSlii* 

tun. * « W K li fit '< <n *T W ^ 5 y * y 7 'J 
^ftfcCIHjeSftSlMTIifrn. # 5 * M «t <?) 

ft ?w«iafflffli£»fe«ja-r4iRe; 

ft 6 (6 *> tt P) * m n 4 * £ . A 4 Jl 18 1/i K T ft 
W li . ffty/rtttfk^MttSJflttifi&WfcttOB 
MJS^ftfflHSftfflsTttftOitSrO.lJ: 9*S < 



^83 62-36048 (9) 
L tt n IB 0 ft 8 t 4 £ t *s f S 4 . 

J: 0 * S n Z !E W & <r> HB Hi fit * ft ft 

X^f-yl,7>f/UAJBjattIIt^«s, » 5 ^ i, , 
ft 4 . 

e> ft 1 1$ . x.r*^*ftjBff»:xij«ai-&*sjf 
«»itm^«tkftc/nnsik*'!ii*4. x * * 

«)K«n*tti7*/iXi-llCLT. * - w 
i 7 /i- / a ^ i: L T u < . as u x ,if jf a- vr m 
a«sfc#tt*tt7-f/WAJBiStta-&ttfc * ft i 
v iv 'J 9 y * K. nf » ft . iMtt SE li a ft L T . - -5 
fl*tti7*yi>*IISl.TUii. x ifi * i, 
*ttffia*fc#tt»tt7'f/U/.JBlfittffi£ttk*> 

a^ws*tfJ|i-«x-7/i,y 3 ^H8t4)t4, 



*M * y 14 . KM * V tt . B-fifXtt. idt (i P< tt 
7L It S<l Sr ffl v> 4 i k A< Hi * 4 . * ft <i « £ U fc ffl 

*l*yttllt)Hifflni<!)*'jfkLn. w k L, 
Ti#*^HliSISftO ffi£«c«180~Z30«tf) 

Kna*3x.-K*^aa£^-f6x.if*i/*sa^Ht 

X li « A & (* *« * If <i ft 4 *« . * ft fc IB 5£ ? ft 4 
{, <» T li * V» . xtf*^S*ras<*Xli#SS<* 
li. JSfllXliTltSfl]^ l Jx^f-/l'aVx^*>-<0 

aiciafti^rtosffiSriiBftttstrriaaaft 
t#5xl«4trJ95i:a4-5. x .r * ^ h 

1 «S fl a fc 0 ffi£<* 230>J; l^liDfOS 

as-?r-r4x^+xffi^*ii. a £ # 7 * m « 

a *' V) 1 80» J: 0 /Jn S n 4 A . «!l!Jfit#7Xlll 

«iisi?otttt*tt-r?4. x * * ^ 1 > a a s 

*tr. KHB««*kU-CS«3ft^xifJf>aa 
X li . x#*^Haflliaa*C»*»ftfc#i6t: 
i->TjftS-f4ik*:[li3|54. Mt LtJf»#)E 



a tf e v > * a ft e u 

* as » t * » . *»ft-*-h'j9/.Kj:«aa!g 

n Ha $ 3 it tt it ft' * If ft 4 /;< . * ft <b t KB ffi S 
fii tnttiln. xtfifi'lflBBirfliuiisa. 

★ ttjsafflttisft + wfwjiii. * tt ffl a ffl a a 

k#«ai*4. fflv>4;kA ( aj*4xr(f^yiailSli 
i-' /U x - f ;w £ )B A t 4 ft n x t m n t K 'J > 

<0JB&«»a*k*'^!aia5ft5x,-K^^iaii8T- 

»1T1H. f ^. < 2 , 6 

-j/7'n i t7x/-/u). i/'tHn*y^y<> 
l . I ,2,2,-f h-;(»-t FB*^7ii/H 
x^>-. \ .A—79V\*it-fr. ^ >J * n - >u . 

:i«b. i,i.3-n;(p-tfnjf/7i 

KtiffH. X OS IS IE ^ U y ^ x - ? 
feKaSft^x^Jfj/BIBStifflni; k US 4 
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S«(t*»k«RetJ: -j r « fi S ft. x .1? * 

sHiistm^s^t^fs. wi i if ^ es si ^ y x 

x ,ir=t j, m £ # Sr m it L T t X n . SClLti 
X * .is Mint 2 * >v <n 7 3. J - k. . m^t 
* A 7 * f t H . t FB^/f, U- / * i' / - A> 

ft u * w 7*3-;K)itf*'jr/i'#i'>j"j a 

- ;l> . V A- f h - IV . {"JtD-/HPtflffiHA 

xd'vojjms^tWxy-A.fc. ft ¥ Jl tt « c » 
*l £ W x e 7 u n t K'J /■KlKSitAnt H U 
y k. n R <z i. i x ft b ti i 7 i y — a jfi x # f 
/Til, x e a d t p y ^ . 

til. ffl**'feffl*««IfflCA4ffiv>. + S )£ 

us eo x * > m re k u m a * x ,-ir v < e po .)828t 



JSIHB3G2-36048 (10) 

is J-tV ■ ^5 * * ■ 3 - # \s - is 3 y I, ft t, tl 
6X-1f4f^ejlgat/ffiB*T5A^-f h ( AT. I di 
te> "C f- A ■ # -f ¥ - tfc *' S> fS 5. ft. I X Jf ^ & 
IB ft SS g « D . E. R. X If D . E. N. XV 
•7 ■ ^ 5 * ft- ■ *^MX-A^<>f9<t,<i4ttlllBay 

• X 5- - *> f» <•> tl i X ,1f if- is Y 1L # >) £ - 

iiS«*c«!<->ftfcaa*iiiJS is-it miflsnt-j 

< 6 tl ti x -7 ft, is a yapfe#lttft£*Oi t*'t 
J J. mi if . Kftrnt:uytrDt>y^'j 

ttftxf-u^i:*)«^fli-CA4-SKlJ:»:Kil5iS 
ttflfcJBu&ifctfaifci. Mitt. B A S F -7 

■V V H V V (Wyandotte) ^j'AUT* - } 

5 * A ■ /*-rCJ;itB«!ftfcr*D;» 



7 ( P I .ironic) F-108aaSifittJKI*a3^XV/l. 

y 3 y«ii#»»i»*ti«)tHn«: fc *< 8 
* t . 

x. x**><**fia*xuafi***tt»tt 

7-fAAJBE£tta^*WIK^n/Si8W*tcMaL. 
TJflu***. x,-t?*^S*fi*K'r'<Stt*1xH 

mfflSttli*i;x^Jf^*fl-fiS-*WKi»«iSS: 
«*tt«affll'l«»H)IE»SS«)7Ui.»6f 
ch»13*it#mi««)*t'i L«StCJ: 

'JB^i« BEIi>??'JnJf^*«- « tr Iffi 
«77V7/«l.*tUHS. *'i7'JyfH 

u . * an % y y y a y <j >> r mourn m% at 

•)Ifrt-(Werner)ft*ft», »f«l«tl! 



* 1 

^ -CH-C-O-j- 

a v <* <r> *u s * m 'jo*yfti;aiii77 yc 

1 » 1 

-f-CH^ = C(R)-C-0-j- fcitf 



-CH(R) = CH-C-oH 
A * IV £ T * 4 3 

? ? 'J n*yTiV*ivh y 7 iv 
1 * is is 5 VffhhW . *(itR8S*l4 tfl 
T 14 =5: v» . T ft' a * i' £ fc T A * A 2£ li 7 IV * iV 
«C-3HT l~5i»ll!*I : riSt4. »U 

y 5 y it * 7 <J a * is 7 a V /V \- V / Y * is 
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5 X X h 4 . ^7'Jn^rni;i.MJ>h 

ffi a JB tf l& 1% iz £ £ 3 ft 6 57 C flu 7k «■ ft? S ft tt It 
ft tf * h tc v» . :iiiiBB«J; 51*B«i:K(t 

s ioc h , s *< an * # n? * ft t * * y-^&y- 

« « ± «0 SiOHS^lSf 4«l:>t»'jrl?iaS 

»IBi:X#i)i'ttK£4i 4<oi:t#i*i Jo* 

» 0? x ra n 4 . *ttS5affla*ttcffl^tii4>' 

^/-i /T^T-Jlfflili. *ttXSHffllfli£fcra 
HI » « o . i - &\oa.a.%nmvSn A v 7 ') y 
7tBSt4ittJ#. * v * a t si n s ft t 
a ac * it- x A » ffl n h ft 4 . 

7k tt -ft T M 5ft H m HI IK ftl 95 K « ft ^ IBs K. . 13 

ij- s . * ft in » w ii . is 5 * ta a . a v // 5 * 

*y(IST*4ffliS«T*i. **>fcliMTfflfl: 
3 ft US US IS T 5 H ffl i tt is t 7 <J V 7 S H A { * 



^R3BS G2-3G0d8 (11) 

i ft. 4 . IIS IW SS T S K li 44 « a V T> US W *> W 1f X 
J: < . K5li4-Z(BmKSSf J 4tt. X. K 

#fifl^«!»ii5,«r: K w ** fis is ft ffl £ 

* {> * i ft 4 . XCn«£4r4J:i^*ffrilSII» 

i ft 4 . ttCjiLfcfiMtfvHfcmii. tf i L < 
li < t t)-«aA«^9;u^>'HTA4IBID!iH 
tmv>r»ifi?ft4 » 200 - 800(7) r;y«Ht 
4 if 'J 7 5 / T 5 H tt fi T A 4 . X i O tt W l± _ 
» K T 3E K 1 i8 ft T 4 £ t *>' !U * 4 . * J: 5 tt 

»8««US8*I 5 J ~ 'J * " 7" (E .cry lube) 
67 I 7 X X 5 'J — • -f h 'J — X tt <5 IT EE S 

ft T v > 4 . ^5;U^>"KWJ:oiBI»!KTSIIiHD 

trs Kit5fi(s*vr;HfH"i s > t A 4 . 

.I<Ott£liiSt»jS55, *BE0.99ki/l (8.3* V Y / 
1Ju>). H- K t it 5 - 10. 2 5"C J: 5fin4 
0 jS . 31 *£ 282-C (540- F ) Sr H t 4 » Mil n iff 
«t -C A "3 . 7k if ft T- . fit i(b t tt L «■ St tt T- f. 4 . 
fifOaS'/fifili SSS* 7 5 /-/KC irr.sol) 



185A t L T SI 3 3 ft T 4 . Sa-CttHSrS* 

ti 4 . -tftUTkCWU^ttttT. 1 % » « li » 
!.J-(f|9.WpHHt4, H >f * XttT-TkiStt 
<0?y?^«ttJ!liff)W* < EJCttWf-7 3RSJ:*O)ft 
* . Xf5^.M«JJ)ff!W 
flB***Si:J;iT»<:Uft4:ti'»4i 

J; iCIiESfi*^JT»4. -(RCPB-f^^tt 

«SEfl!W><j0.05~0.51Sfl%<7)Effll;A4. 

s£<*-7 h 'j 7^iaat4it»i:ai 

ttfJ#t4(t?ni:)!!3?h/i/)-7^l«ltlr* 
tJIC. J!i3Sft^7J-5^Wttlia!»?ftfc4 
Kfl)'vJllim*4t,<OT-'i(tftlfO:'b'j:V'. «5« 
}ftit75Xti 7 * /Hi «l Br S ft * M 58 « 
t-K(CJI!jSSft4. //5x««l(i«»att(K)K 
WttktTSaSft. tO»-C*ftA.li«Bi-Sft 
4. ««Xli*Xlin-fy^*«Ktta««»« 



*>f>«!IRSft4«A. JOJnSHIHi^BB* 

ii«ji^**sBat4<:»n7y?xaiii«ni 

tt«»C1-ia/M4. WBrfr<0»AS*^ 
S*4«tfti-5fflt«»AS»*t4/SJ6C. 

*ttft^««afflttiie«iiir/u3*^»#*»^ 

»>f^>-tt#H!BE9ttry ; e-7Al2-C-A4»S 
B5jh)WS-fft4. *ttlt?«««llll«»C»« 
M±mS-iE^-r4D5* ; 0:ll»?:ff^^:». « « » 

v/ntwraarvt-^AiEnsBfiitJPitiaatsi 

aifuiifit. -fie ns-f*ytt#«r/u 
3*>-/Mi:!nE3»r/-t-'7A)awiSP77Ji:mii. 

^ : 

R 

4 

R - N* — R X - 

3 R ' 

2 _ 

C * * . R, .Ri.R.atAR.*)--? Ul 
#Ht*'Xlia'i47/W3=>fxSli»t'. * + i< > 
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R— 0 -t R" O-)- R ' ■)— 
< ft ' li > *- U V m (C II ,)T- . nliO~10XU 

Dt^SXIif)l%fflSft*T»5. Mil- 
lOXIifJtUiOlSatt 1 ). R - 11 * » X li 1 

it T t K t T ? J ) 
t Sti . 

ffiR,,R,,R,at/R.<0E9ol 9 *• * V» t *> *« 

rt ,,R ,» V R .li 1 -30ffl BKJ! K Tint 17 
IV * fl-STit. 

X'liA/^t^U - h . * * * * - h . 

i> . ;«oai»ii:jwiir/u3*xait»t«-5ii(0 



WIBBS62-3R048 (12) 

a n . 

R 4 * -sGHtoiT IV 3 * is intmniAT > * - 
^ABfftttlWjtfflli. 

[y,- N * - (R 6 J] x " 

. R > li 

R ' " O — f- R" 0 -)— R" — 

( R ' li^tl/y(CH,)TJl9.iUl-5<OS 
» r A 9 . R " li x -J- U >■ T .bli 2 ~ 8 « S R T 
AO. R " li * JS X li >< ;H£ T A £ > OAnJIS] 
tnv3*/S»fM. » li 3 X li 4 <t> B JU T 
AO. y = 3 0) « . t = 1 T A 9 . y = 4-f) . z - 
Of AO. R.li 6-25IHOK!B)J[TS*-f6fi 
fl r * ;u T A 9 . X "li C I ~X li D r~T A 5 5 

m a '> tt < t t lo-c a 6 n # « t n>. 

->Affl»*l»jtiW«(HCIi. 4 * 'J - 3tWf 
tWhS. p. A. A> f> A¥!tt*£Bia4**7 



is fl, A O 5620 k UHiliSnT^JWfi^^ift. 

4*1. tftcm^sni (.iQTiiiki. ;ntjfi 
liSJiaci-stNMRniiaisflL. aioio 

MnJlf 1 140 M « . BH 10~20.«rK O H /p & V 
1 % * S St <0 p I I # 4~6TA4.3530«OIR 
li *!r?y*AO56!0flfiCJ:Jft»7<;kA 
*SfllA'*.t3t*litt«-CA6. 

8 2 0 W N M R li/< 1} 7 V E - 380 60 MH»B 
-TNMRtJCSCiitnihtl, -t <0 « S 7, ^ 
9 Y IV W (i 80 . 7 < /U * - li 0 . 1 » . R F H fl 

iio.o5.«.ieati!f laii 5 # . sain a iop P .-c . ^ 

£ tt li 0 pp. . t* li * * . 0 £ V li t h ? ;< f- iv 
i, 7 > ( T M s ) . SNKfliltStfDCCI.ilB 
£ ffl n . 

SrHtB5jtffl<0*lia«ffl5»ft«S:tit'!.-*-C: 
ttt < . IIISttC*S!f'j;»Si?i4:tl,i< 

nWJi^iiOtJftiiTti. IT H 3! H tft 

7 y * =. i a w m as jt ff) w a ii . - » t * is » a 

JllffllSll|0);*'*< t {.»0.05JEl%*)fifAS. 



W»3tQ»7^ ; 6 - i A li> 3 BS jt IFJ e> i A< * 9 C 

K->T#WCA£J:9li&U$lirlfC$:6. - IR 
C*«»«B6±)W«*liSftv»i*a'51«0^*/U 

tjua-f 6«:*«o*ttfcisw«iaffl«i«»» « 

0.05-~tf 0.4. i L < li *50.05-rj0.15fifi% 
05 S IB K A 6 . «TAi(lft'U*^Bltia 
£. *Hn*l!SjJ:«<O«li0.3Xli0.4fiM%wa 
JtWElUCf 4:i:* 1 lli*4. 

* tt fl; * w » a m a * « « c t' i « « 

»qHW±mt,**4v^. * <n i 5 tc M H If * Hi Jh 
M tf> li Bit ? n A . 7** 'J 4851/r ;M 

u ± a & m a ft m . in *. if a ft y t -> a a if b it 

v ^ * •> i A T . BSttCJJSSHiiulB 

# A S *< . fiifeCHjeSftatiWriifcu. 
fc^WlcffiaSftfc^^iaMEWWIBittA'irfit 

S?ttilSTt44<. W3f2:lt«HI»iH!«»*S: 

♦ i4is«cins. *ttft^w«ajfl«B«w 

«*«ft»ISt*tf^*-CAi. CWWfilittttt 
HJnftSf t>; 9 AS li /< * ^ <0 3 W tt S St 
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iiii*»«*i«*ti. *fl-#su*i)ci 

*S4SflE*T«ftlSft*^*Ttt%v». » ft 

^-ftfi^isis^^frraio-fstsacftiii: 

A< ft 4 A' f> f A 4 . ffl a ft * 51 ft ffl « PI li * 5 5 

£ * 0 f ft a 53 R3 *T ffi ft W f I T " * & *' ■ * tl C 
IK 1> ft 4 t n t li 5; < . tfl»47i/-*XU 
i//*->-y-*c-3^ttt, ffi 6 ft li 7 u ■/ - * 

25ttffc<7)iE&ft7 i y - /I- «0 ffl 0i (* <0 iE « ft Sr £ 
5 C t A' !B * 5 . r*ftFCIitnr*fb 

f ^ ^ o ic ffl ^ 4 ^ t * ! ^ * * ft > > 

~.*-tf-.*-J-U>--rF75>'. ST*f t F , 7 ft, 



« Mm ffl fflBEft «0.5KJI % 5: tt i 4 *ti W M* 

<t?«j8iafflffl*««)»0.1~»0.15fi*% 
HB C A 6 . I^tliJeJff-^D'J^]*) 
Jll4*ttffl«mffllft»<'50.5B*K «r ffl i 4 ^ £ 
T 14 * n . MKi^'Jft^il-Kn'J F V ) li ffl 

ao. «tas*ifc>y?^««ta*K%v»HflE 

Ii<v(t!iin'i7-(*iieistti4i*. * y r y 
y / ffl . ®i*m . !fflm»mav«fl;fflt*««/iw 

* tt ft 3* M S£ S ffl ffl fi£ ft £ ffl ^ T I 4 v> A< . * tt 

* x 9 ft ffl li * « « c * * * V1 • JS c * tt fl: » 
«a 3 ffl ffl as. w <i , tt*tt»iW7-f^A»iatta* 

«ttW«7-f/UAJBJEttfi^*t«a*ft + -Cffl 
« S It 4 i t A< US * ft K X o ft « ** l± * H « C * 



JH»ea6SJ-3G018 (13) 

77-/UXtf-fft'i^iE^ft* ; **ft'5'. T/kT 
t F * ii X *■ n - /KB 6 ft 14 K X 14 IS & H ft t ft 

c m ^ 4 .r t * ! ;u * 4 . -aaiw^ixt* 

A T A- t t F W IS i $ Xj <T> At ff J L K . MttcKc b 
•fiLMJStSL\ 5 t< . ffl i* ft * <o (Hi <r> B. H to t 
fflfttSttii'«.-('Ji5. » C a L tz / 7 5 >- 
* ft, A T ;U t t F 89 IS 14 . IBtl'i'^ >" 
(R«aiie»e)841t L t t >" t ^ H ■ 

#, a f- uj * 4 * it / 7 s y**ir*ft F ffl OS 

TJ>5, * ft 14 32 fit W * ft, A T * r t F A' 2 % S. 
9 '> ft < . ^^;-*«5Xn>»<. 98.9 
{210 - F ) W » A Sr ft t 5 . Ux'y< >- 8 4 1 (4 /■ 9 / 
- A-C *f L 95. *C«L17.5W3S«E. A' 9 J - ft, 
£ n L. 1 . 1 1 . * C ft I 0 . 6 4 0 & % K . * £ r 3 »fl 

ft«»tt«(S*yna.25ic (77- r >r i.z5« it flta 

4 ft « * « ft ffl li .if 'J lt';*i;a 'J F v ) V A 4 
*«ftffl«fi(i^tt»fim«Kft^^ft< k i« 
0.ia*%'OJEI!Hi:A4 U y > >• 841H t Plttft 



i ft v> . *<0J:aftMflli*3!ft»ftA:fii<t*» 

U tt IJ iff ffl ? A 4 • * ffl W C 14 * ^ iS tt ffl iff ffl (4 
^y-tn-/k«*JBfcSftfcXlitS«l!BIWKx* 

•f/wrAO. *nfl:TWMiafflffl)iSfti±-<T- < i <; > 

*ttft-?n«iaffl«)Sft(i. tf^uwtA'/Bjfc 
?ftiiac*ttfti s ««ififflffl«ft^-t'T-^ £j& 

Fit i:t*'ai*U TftJtvtft^GlJBftJi*:^ 

Klc^ttffltEft^^GflJBftliWl-^^oaajC. 
» i U < 14 M 3~«10ffi4%«KBDfc:AS. t' « 

ft « «■ n s (4 . jsa<ott«£20t:f«ioot y + 

^tv». 20r; f 100 -t >- t ^ -f X J: 0 A $ ft « BE * 
ffT4*ttiSffiti^7^.«flt)B)S'F-!-ft'=.ttl«5r 
ffi Or -r 4 Z t ft < ^ 7 >\ a 14 ic SS ffl -t I Z t A« 

* c a a f a 6 . -f-wyjvmffl^ttcciiaawifia 

i ?» 4 ft t li 20-C T 1 -20 1 >- + -1f -f XX h I 
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te*|*ffT4<fc?W»iIffl«i£ftli#77.iaifS- 
J5 H ^- 4 /TU* ft ft 4 y /I- ft V ft & ft « * 

y>0)l5»<')fAl!E£tf-f4.ri:A i !JJ*4. * tt ft ¥ 
MffllSm«(Ett«PllU»7J:0«<. « IS ft 

^^PUCXIillllX-KCtiCtCilfPi; 
fc A< Ul * 4 . 

*tt<L?W«SlIffl«lSftU. "E-^5A". 
"621 - yy 7 a "a * ft ft o SB S ft if <x li ) o 
*£}Tltf>finXli*ft.ft*-*iSrnM»K')i|] 

■■c-^5^-ay"s-^5A"t l r a ft ft. r u 

«ttfflJ&fteHfflT4,Lfcj!> , ili*4. a 
Bfl a£ li ¥ 2 >H f> S £ * A * A. t SI iS -r 4 «5 C M V> 
4ft7-BC)!ajhftrf7Xi)lil!atiM. 

us he <t Tij tie # 5 x a be ft li . -t ft ft *< r ? y iv 

i;'JiAf*vh 'J »M«BHI8tJ»C)ll 
nthftl*. S£aEI±ff«M<A>o*:fe*4;e.4 



«RaB3 6^-36018 (14) 
yy 5 * ta « & t it ft t m A< tf i l n . a 7 7. us i« 

Ml£ft»ittl.5495~].5740«KIIBW^?^«tt<7) 

a«*i4iifl(/lfiH>. // 5 * <r> ® Vr m ¥ 
»<frSfc,M«TM»Sft.fca'5!$:;'f*/l'Ca 

7 * MttOS Iff * li 1.5495- 1 .5570) 8 HI C A & . 

*tt<t ! ? i ««3Wffli«ftiiS**c»ftft.yiir 
A,$:*i£CJ:oT;y7*ttlltfcafflLTt.J:<. 
W i If # 7 7. ill Ht £0 B i& + . yy 7 7. t« (S A ! * tt ft 

^««saffl»iaftj:iafflr#43t#iiaBEi:>afl 

S ft » C a Jfl 3 ft 4 . t^'^USjttLt 

*s«fct&*ft.4. *ttft?-««iamfflisftii 
"«*h.D-7-.t8a*i?rtiam8i:j:-) 
TiftftOTXfv^MttcafflSft*. scaas 
ft t yy 5 7. ui li i * a jt m * c * *> ft ft . ® a 

-yeii^ATtan. x 7 at »ii i * u ± 

a v> . x^7^«ttui*«±*3*c*rt. d - 

f^UTdftTUt'. #7Xi«ttlie«L 



r-tftft*)**********. . siuiij; 
¥wc«kasft.fc^7^««»»*«ir«j: itt 

ITtiTt, *ftfttittlZHC<Z50- F )- 149 

Tcooo- f) i»3fiv>EBH^aK-c-imiacffli 
t5aa&tf«*tsiftftT-<efliSft.i. taun 
#» . ISH*»'^iOiinSK*<o^77.«ttSE)!l>pr 
jt*-f*Ci:*«IIJ*i. «jaU)tXf7Xi«ttli* 
Sfll(iET5/f7Xi«t8waiHlcfftSE-fS7Kttfl:? 

w*siifflHift»o«ttHfatir-*-4. »t l < u 

//7*Klt.h*>«;ttH«*)«li. tt0.5~-l.2tti 

««>8ffl«)Lo i <«» . 

*tt<fc?ro«jafflffl*ttOT««£#t4«»// 
77-tatlEli. t&ft&V^&ftX'JxXT^&ifx. 
^^^<0*U&ffi-6-ttM5!ilS^*S:S!iST4ir/C5: 

j2i:iiii>tuh. yy 5 7. ta «t *< » c a u -c n 
4 i -p^^ffiiiawnsii^aBn^T^y^tt^* 
^7^ia«»i»A*^o)Bi«f*4. yy 5 * ta u 
si a a «n a v * a »B * * £ » a + 4 m c ja v> ft 
ftiKsawfratafltJiffTii. *tt<ti*w«i(im 

ffllSft^KMi«('2S-Wt4»'77-UI«E(iiSSWI; 



r*«:*)o«iit!iti!o*fH«iTa**7 h 'J 7 

?XC#»CJ:<i«hl. *tt£TW«iiaffl«ifi 

fto(e»«»sr*-r4x'y77.(a«ii. Kuan? 

W»SM«S»±S:»«l^4ffl^*7 S y y 7 7. 

^«BLTU^. MBrLft^5AUUt**tt 

£ <* v h y 7 7 7, « K V> < ftA'Bj-CttRStfi 
t. fn^7^a«lli#7^vh'j,?^ + i: 
«*LaftSft.4J:3fc:$:4. & I:: yy 7 * tB it Jfi 

ta «£ fit 3s >< * ;u $■ » a t 4 . * ft ft A * A li . a 
tx.iriatt?>5Sies- t a <!Htt*?f-f4 

*ftm<n*m&tit:/! i xw*u*amx'*.x a. 

S ftf i>4»«**» fcffl t. J: < . XttlZ- 
tt 5oa it %«jKBta/ui'9A* , 3tT,<,3ft.fci*) 
• feyET/CSftfct"). ^fttJTtTA.Sft.*:*!!:: 
ffli'TU<, HifJXt/tSiifcXXTAJnT 
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U>R»Ht Lt. fJ 7 X tt «E IJ 

»|A7tfr*K8fl. « 1.554- 1.557»B» 
IHL.ISS.iaiXID.O.IIHti, * 

5^a«i«*7^»ajiEiiJ6m%-csio.-55.8. 

CaO-21. A 1,0 ,-14.8.B ,0 ,-5.2. Ni.O 
-1.4. F.-O.S.&lftf^^mifilSttfri**^ 

is -r & rsi c . ^*hS(s*fliffliiciit*tt 
<t?nesni«e«iTHa3n{. 
*ttfl:^e t j>ttaffl«i£«iti7'f i\, j< m & co tz *> 

*SiT*yjyT*J. f * 7 * y - * * y x 

a * a . ***i*rt,afc9i.4 

l^iOlSliK^«!S^aS:1?L. tf i L < li 0 . 1 
J: 0 /h S < .ft (. » 1 L < li .W0.07TA 4 IStttt 



BUBOa 62-36048 (15) 

V » -/ 7 'J >• ^ )H (i f« K * A 1 74 > 7 >" £ L T i 
r. a v ■ tl - '< 4 K • 3 y*6A.f 

y 5 1 . A 1 7 4 ^ 7 V <n a U * tt ft T W 

US tt IPS f» JN li X S y - 'J * -7 7" 6717T A 4 <h A ! ff 

i l < . -fK«*tt<f?wffiaffl«)a«itf3iii»fli 

?>t<j 1 -~2.5ffia%W*-C Xh + j/rt' 

IS 0 « RS jk « li * * 7 ^ /l- A O - 56Z0SJ « 1% Jh 

Hit tT(f4f 1. X.U^'> >-841.* 5 S y * 

*A7*ftK»4 * a ft « & * ti sa a ffl « 

jfc«ie>at>.l~0.15]ttJtX «flt-fftt5^4£0A ( 

* W K 7FS 1" 4 * li . ^ttft^MKSafflfflsEIU^ 
tf i L<litt5~6aa%f)£[HJett!5- J 5-.t.4J: 



a tt a r * 6 . fx7i/-*iP'J"fimiB 
*j a u a •/ 7 y f / iw . a » w . » * » * w a v 
^aftffinaA'fewmBflKoaoT**. * ft ft 

^ fl<I «i H ffl ffl n£ T» O pH li 5.5-6 .ZW E BB t= A 
jKttft^BlffiafflffllEI*!!!^^? y D # S/ 7 a 

e /I, h y * h * 5/ y7yi»BCi-'t. f» 

fi£ S ft 4 9 V 9 * T * W >- 5 y »20»K» L K 

k » i.i<oarjB :tcJ: isaJh 

4. ji*^wiift^«wiffla«fli*»a-*-4<o 
era v» ft 4 lo-zoiaax c*h* asm u . 
i/T^s^a^i*^. 5S£* an 8*4 

4f«lffL.^A ( 4.aSJll-f4^tlCi-oTiSlf?il 
4. HS-f * VttTj-7 * Mtti(!Iifrff'lti 78.7x: ( 170 - 

f ) « ». v> * c M tf u * *< ft as u s ft . * m « * 

7K(oaii^«a^Sft4^y?'4>t-*fHk^W« 

1 % T A 4 . tt 46% W ffl » 1* "C A 4 f * 7 x / 
-;H;iji^f)H0*t£i^l'> ; 3 ^I±ifc4ffl 

^#-y?*r-e-«fiawtt2fs«oa^*t-tsc 



Shi. h*»ll(!h«:/7!'itf#5^lllin 
j»JHIi**)±*:4a£*'>'?^iSIiD?fi.i. R 4 
*yttt«iKWHt3!H87yt;»Aa« 

4fi*fy7^8sJn3h4. ^»sy**A7* 

ft Y % 0 14 * t tt 1 : 300C) ItT - tt K 3 ix . £ 

ft 4 fl A ? y ? ^« Jo ? h 4 . SAGiowi 
ffllia«t'>a«iPLTtJ:<. SffSfiTH** 

*ttlt*«aafflU*l«««RpHi St- K ?) to £ 
ffl!gttOfi-«KTt15.5-f;B.2WSiBflC^4 J: 7 
tiSBt 4 . 

IT i L<li*ttft?WBiaffl«*«lli#7*»«l 
tt«D$lS + tt 1.555 <?))S!lTf*Sr^-t4*S!ia^7 
*^affli-4. *W»^««li.ttlO.3xl0-'~ 
97.5X10-W *U*htti. tf i L < ii . tt 
35- 40 x lO-'ORH t A 4 i t A' Hi * 4 . * tt 
ft ? f! « 3 ffl 81 « to li WO. 5- ft 8 % eo JE DH ^ 

lo i(tt!*«a)kLtft^w56affla«Eft«<+ 
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7xi»(iii»i L<ii, g . h «uk max- . 

ik^mtb i t G -87(XUH -55X11 K -37)* 3f 
BliifflitHiUflTH, # 7 7. tt tt « 
*IJ*SJ(:a«, o - £ v 7 /< », T - it i fls 0 . 
* »<0 D - f V ? * ■■> T - V £ 104— M9"C (220 
- 300- FJcOEBBwaJSTimiSISi/tfy 

0. 159c.( 1 /18)~5.08c.( 2 4 Xf), » 4 L< 11 
Z.54c.< 1 -f J'f-)«5ttSfcfl-r&«Hf*^«IKL. 
H Bfl alt II ¥ 3 n/1 r 7 'J >U * <) X 7, -f ;U at II X * 

« K U C * * . I««^Ah4'47hij,;A| 
J:i| fr'ttl^toj t >«JnJMS2Sfii?ft J 
Bflti JBHiCffSf i7 h 'J ■/ 7 7. m US <t> 
^«fc*.«IK5ft£> , /:7 7.ttttt*£*tf-7 h 'J 7 

?7,usngti)p/\iiy. -f-irM + ^ijDjsiu-cg 
Itti. 

* « m & v n i L.^fl*ffn*5ei:a;«i?tswc 

^ ft CW 1 



JIB3B3 62-3R048 (16) 
1 89 . 27{ (50 # □ y ) n * tt <t ? « «t m m « j£ n 
mifl*»f]iiv'r«iu. f«a«»H 

s m c ffl i> t . 



a a h»«i *tt»ia 



r - * 9 7 'J □ * 380 2.7 

7- D t ;U h '> A h * 

is i, =3 V 

mvt 25 - 

i'? V (0 t ft H * 22720 

P3 4 * y tt * 7 7. H 151.5 1.4 

tt i« M ( x > ij - 

6717H«ffJ) 

1895 



1.10 



« # at * D9»m * tt «■ «a 
(a) utiiui mj 

t' 7, 7 i / - /l> A 33 2 2 . 7 2 0 9 3. Z 5.5 
,1f 'J x 7, r /U M it to 
(** 7 y^ 954«IB) 

n * tt x -7 iv y 3 y 

w wan q « r >- * - 284 z.5 0.15 

,n*AO - 5620 ) 
1 89.27«(50# o >- ) 

# 7 7, tt ttli » * Lt'AMcno# 7 X|B«t* 
L. HXIiK«3*»ttSS:tt<=>. II -55X11 K - 
37«o»itiffo^77.ai«t*C:fl|)KL. »JU> 

fl«tWOTfflaEf<ejsut. * *>2.54e. 

tt tt * * S3 3. 1i it iz i 9 7 7 'J-*#'Jiif ;u 
v 1- y 7 ? 7. as fln L . ¥ Hi Bfl « * iV i S J6 u 



« I liX7xx/Ht9a/;x,ir^^7-f iV J* ft} & 
tta***^ ? i'/U 954«f| & y t / — >v 
! D c.no I ) jg * C A ft * tt X -7 /U x 3 y 0> 

«WJtft^x^7fT*. SVtJ(,fit:,-puixf 
*»T«tt7H) 77^CJ:6/r?7,«tt(7)ill5fL 
it t * L t n i , 
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s 2 s 



g 3 S 5 3 S 



« H « U K K K K 



?$B3B3G2-3G0i8 (17) 

«IS<O100giS:SI=Lfc*9S ■ K*lffiK«(:HJ 

•r & a - -t v v x h a . isisnt^tsftWJfSBs^ 

US *J n it <i . <X <n iiL R.X . X»5tJJA'l:ffi->T* 

R I *> A, <0 I? ME W 5 

0.0209.0.0194 ^ n .... 



1647 c 



1608 c 



1 r««iR=o.o: 



.1045- - 



0.0269*0.0194 



0.0813 



M-1647C.- 1 0.0058 _ 
0.0813 



0.0713 



illS tt li ffi £ * 1- 'J ^XKOt^ai** 1 
C J: 9 j* £ L . MK*#3fl-«rt?iahfc«». 



^msafcnfiiffitLTKj. 

w7-f i\, ± m is. m * i* x- &® i tz // 7 * am t n 

•j y * x fi £ * c *f l x n l fc fc <n x- h i . a # 

(4c 1 * /l* S 01.5i:jB^4r.attt^«B8IWK^ 
ttlda k 0.1 J: O^SSBSWK^ISWttJfSBi^ 

*ttn 2 

189.274(50// D y )<n S2fflE&ftti*8 
•ft ? W fl! IS ffl 81 Bit 13J £ . ffiU»S*Mn*!IJ 

tt ^ a ffl l a . 



V V V V 

» SS 

l«J3i«ffl(x/ <j — 

«717J5i»M) 

9 -slV 954B1 J1S ) 
r»7/*(D o.tnol ) 



ffl tt s£1H 
. ItlXKHX) 
2.7 0.16 



22720 
151.5 



5,000 
22720 
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BE ft ffl a EIJBft *ttJ5ffi 

(8) (fflfl% ) (»&%) 

« 35 0 » 7 > * - 284 2.6 0.15 

■7 A W « R6 it ffl U- * 
7 X IV A O - 56Z0) 

1.^ y841ffl JS> 189 1.3 0.1 

7 5 X * )V 4 7 * f 
t F ffl US 

1 89.27 1 ( 50 ;-/ n ^) 

mftft 

*77-ll(tli HXIiKmf «ttS*tL. H — 

55XIJ k - 37 1 ufflrisnt*i:4U ici 
rtt.«iiSS<iA:^7^ttl«**«*»L. 2 . 5 4 

n * t u e * a e j: o s * * •? h 'J •* ? ^ ^ as u 
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[57] ABSTRACT 
Fast controlled wettability of glass fibers in a polymeric 
matrix is achieved by controlling the amount of unsatu- 
ration in the components of the chemical treatment 
present on the glass fibers. Glass fibers treated with an 
aqueous chemical treating composition having a polar 
thermoplastic film forming polymer, coupling agent 
and lubricant have these components with an amount of 
aliphatic unsaturation of less than 1.5 double bonds per 
mole of polymer or compound and a ratio of aliphatic 
unsaturation to aromatic unsaturation of not greater 
than 0.1. For the polar thermoplastic film forming poly- 
mer, the viscosity of the polymer is less than 10,000 
centipoise and the aliphatic unsaturation can be con- 
trolled by limiting the amount of unsaturation on the 
monomer and also controlling the amount of solvent 
used in emulsifying the polymer in water. Also the 
components of the aqueous chemical treating composi- 
tion have limited amounts of any component which is 
chain extension inducing or condensation reaction in- 
ducing. 

10 Claims, 3 Drawing Sheets 
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glass fiber strand or bundles of fibers must occur within 
a short time before the polymeric matrix containing the 
chopped glass fibers is cured in a processing line. There- 
fore, the speed of the wet-out of the chopped glass fiber 
This application is a division of application Ser. No. 5 strands or bundles of fibers is an important criteria in 
748,388, filed June 25, 1985, now abandoned The pres- producing such products as fiber reinforced panels 
ent invention is directed to glass fibers treated with an Any retardation of the speed of wet-out of the chopped 
aqueous chemical treating composition to produce fast glass fiber strands would not be advantageous in pro- 
wettable glass fibers for polymeric matrices and the cessing panels of fiber reinforced polymeric materials 
method of producing said glass fibers. 10 In some instances, it may not be desirable to have the 

The reinforced plastics industry has been using glass chemically treated glass fibers wet-out as fast as possible 
fibers in various forms for reinforcing polymeric matri- in the polymeric matrix. For instance, in the processing 
ces to produce myriad products. For instance, glass of thermosetting bulk molding compound, the glass 
fibers have been used in the forms of continuous and fibers are in contact with the polymeric matrix for 
chopped filaments and strands and mats and rovings and 15 longer periods of time, and they do not require fast 
woven and nonwoven fabrics and needled mats to rein- wetting characteristics. 

force polymers. Thermoplastic polymeric matrices It is the object of the present invention to provide 
have been reinforced with the various form of glass strands of glass fibers which have a high degree of 
fibers in producing such products as injection molding wettability. It is a further object of the present invention 
products, spray-up molding products and the like mold- 20 to provide a method of producing glass fibers, wherein 
ing products. the wettability of the glass fibers is controlled to have a 

In producing glass fibers for polymeric reinforce- desired rate of wettability, 
ment, the glass fibers are attenuated from molten 

streams of fiberizable glass materialfrom a bushing or a SUMMARY OF THE INVENTION 

like device connected to a furnace containing molten 25 The foregoing objects are accomplished by the glass 
fibenzable glass material. The glass fibers are attenuated fiber strands and method of the present invention. The 
by a winder, which collects gathered filaments into a glass fiber strands have glass fibers that are treated with 
package, and/or rollers, which pull the fibers before an aqueous chemical treating composition. The aqueous 
they are collected and chopped. In the process for pro- chemical treating composition has an aqueous emulsion 
ducing glass fibers, a chemical treating composition is 30 of thermoplastic film forming polymer with polar func- 
applied to them shortly after they are attenuated as the tionality and with an equivalent viscosity of less than 
molten streams of glass. The chemical treating composi- 10,000 centipoise, lubricant and coupling agent. The 
tion is usually an aqueous composition, which tradition- aqueous emulsion of the thermoplastic film forming 
ally contains film forming materials, coupling agents polymer has an average amount of aliphatic unsatura- 
and lubricants. The chemical treating composition is 35 tion of less than around 1.5 aliphatic double bonds/mole 
needed to retard mtrafilament abrasion of the glass of polymer and has a ratio of aliphatic unsaturation to 
fibers, when they are gathered into a bundle of glass aromatic unsaturation not to exceed 0.1. The ratio is 
fibers or strands and to make the glass fibers compatible determined by IR absorptivity on film dried at room 
with the polymeric matrices that they are to reinforce. temperature either by air or under vacuum. Also the 
Typically, the chemically treated glass fibers are dried 40 value of the ratio of 0.1 is when the polymer has an 
either in the package form or in the chopped strand average amount of 1.5 aliphatic double bonds per mole, 
form before they are used for reinforcing polymeric In addition, the aqueous chemical treating composition 
m " r j ces - . has a low amount of any condensation crosslinking 

The chemically treated glass fibers when used to inducing and chain extension inducing reactants. For a 
reinforce polymeric matrices should possess certain 45 slower rate of wetting, the aqueous emulsion of the 
characteristics such as good choppability for dispersibil- thermoplastic film forming polymer can have a higher 
lty in a matrix polymer, when the glass fibers are used as amount of aliphatic unsaturation and a ratio of aliphatic 
chopped strand, good solubility in the matrix polymer unsaturation to aromatic unsaturation of greater than 
for fast wettability and low fiber prominence. Various 0.1 with progressive slower rates of wetting being ac- 
degrees of wettability may be desired in using glass 50 complished with the higher amounts and ratios, 
fibers to reinforce polymeric matrices. One example is The method of the present invention involves con- 
where there is a desirability to have fast wettability of trolling the wettability of the glass fibers, wherein the 
the glass fibers in a process having fast operating speeds glass fibers have a dried residue of an aqueous chemical 
m contacting the glass fibers with the polymer that is to treating composition. The aqueous chemical treating 
be the matrix of the fiber reinforced polymeric material. 55 composition has an aqueous emulsion of one or more 
Wettability means that the matrix polymer encapsulates polar functional film forming polymers, lubricant and 
the glass fibers and very little, if any, bare glass is visible coupling agent. The method involves the formulation 
through the cured fiber reinforced polymeric material. oftthe aqueous chemical treating composition to have 
Wettability during production of the glass fiber rein- an average amount of aliphatic unsaturation of less than 
forced polymeric material is a measure of the apparent 60 around 1.5 double bonds/mole for each component in 
intimacy of contact between the polymeric matrix and the composition to have a ratio of aliphatic unsaturation 
the glass fibers. If the glass fibers are not intimately to aromatic unsaturation of not greater than 0.1 for each 
wet-out following the application of the glass fibers to component for faster wetting glass fibers and greater 
the polymeric matrix, this may affect adversely the than 0.1 for progressively decreasing rates of wettabil- 
processability, curing characteristics and surface prop- 65 ity, and to have for the composition less than 1 weight 
erties of the final cured fiber reinforced polymeric mate- percent based on the aqueous composition of any chain 
rial. For instance, in processing of panels of fiber rein- extension or condensation crosslinking inducing reac- 
forced polymeric material, the wet-out of the chopped tants. The method further involves the treatment of the 
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glass fibers with the formulated aqueous chemical treat- unsaturation should be less than 0.1 and preferably 
ing composition, the collection of the glass fibers and around 0.07 or less. The amount of aliphatic unsatura- 
te drying of the glass fibers at conditions to remove tion and the ratio can be controlled by any method 
moisture and to discourage any crosslinking reactions known to those skilled in the art of polymerization. For 
between the components of the aqueous chemical treat- 5 example, the amounts of the various monomers can be 
ing composition. controlled in the ratio of monomers with and without 
A BRIEF DESCRIPTION OF THE DRAWINGS aliphatic unsaturation. An NMR curve for the Neox- 
U ® 954 resin emulsion is shown in FIG. 1. The NMR 
FIG. 1 is a NMR curve for Nexoil 954 material. was performed on a Varian EM-360 MHz proton NMR 
FIG. 2 is a NMR curve for Nexoil AO 5620 material. 10 Spectrometer with a sweep time of 5 minutes and sweep 
FIG. 3 is an IR curve of dried film cast from Nexoil of 10 ppm an d an en d of sweep of 0 ppm and a 
AO 5620 material. zero re ference of tetramethylsilane (TMS) and an ambi- 
DET AILED DESCRIPTION OF THE ent sample temperature and with DCCL3 solvent. The 
INVENTION amount of the polar thermoplastic film forming poly- 
... . ., , . , , , 15 mer in the aqueous treating composition can be in the 
Aqueous dispersible, or emulsifiable polar functional of abom , t0 about 20 6 weigl !, t ercent of the so i ids 
thermoplastic fen formmg polymers include esterified of * e m ^ comp j£ on P 

otiiers having carb^yl, ester, and other LLyU j£ 20 t^^ZZ^"* KS^S 
charge containing polar groups are well known in the ^e.^^J^"„Zji^^^ Z r 1^ lit 
art. These film forming polymers can be internally from ? av,d - ^ ^V eous e , muls, ° n °f the ^ ® .952 
emulsifiable or dispersible and/or externally emulsified matenaI ls 811 .amonic emulsion that has a liquid, milky 
or dispersible by any method known in the art. The ap P^f ce w,th content of 40±2 percent and a 
internally emulsifiable or dispersible film forming poly- 25 m ran 8 e «* V 0 , 5 " 1116 ^jcosity at 23' C is 40 to 
mers have solubilizable moieties attached to the poly- ?°° "fP^f . and / t o he lowest pH threshold vatae of the 
mer molecule. For instance, ethylene oxide repeating J mne 1 d Jr™"!?' 0 " ( 8 Pf r « nt sohds content) is 4. The 
units can be incorporated into the polymeric chain or Neonl ® 952 matenal 15 verv Mluble ln stvrene and 
unesterified carboxylic groups can be pendant from the °° m P atl " e wth P° lv «ter resins. Another example of 
chain. In producing these polymeric materials by any 30 the fum fonmn g polymer is a high molecular weight 
method known to those skilled in the art, unsaturation saturated epoxy ester which is water soluble, emulsifi- 
may be introduced into the polymeric chain. Also if able or dispersible. Commercially available high molec- 
organic cosolvents are used with the polar thermoplas- ular w^K 1 * saturated epoxy ester in a water emulsion is 
tic polymers for emulsification or dispersion of the pol- available from Savid Company under the trade designa- 
ymers in water, the organic solvent may result in some 35 t ' on Neoxil ® 961 material. This material is a nonionic 
unsaturation in the emulsified or dispersed system. In emulsion having a liquid milky appearance and a solids 
utilizing these polymeric film formers in aqueous solu- content of 30 ±2 percent and a pH in the range of 4 to 
tions for treating glass fibers which are to be used to 55 a viscosity at 23" C. of 200 to 500 centipoise and 
reinforce thermoplastic polymeric matrices, the unsatu- tne solid resin ^ 8 hydroxyl number of 100± 10, an 
ration can be detrimental. The aliphatic unsaturation 40 ac ' d number of 10±2 and an epoxy equivalent of 
reduces the wettability of the chemically treated glass 9,000± 1,000. Generally, any of the bisphenol type 
fibers to polymeric matrices such as saturated and unsat- polyester resins which are soluble, emulsifiable or dis- 
urated polyester matrices. persible in water with anionic, nonionic or cationic 
A nonexclusive example of a suitable polar thermo- emulsifiers can be used as long as their amount of unsat- 
plastic film forming polymer is an aqueous soluble, 45 uration is not greater than 1.5 and their ratio is less than 
dispersible or emulsifiable bisphenolic polyester poly- 0-1- Also, generally, any esterified epoxy resin which is 
mer like one formed from bisphenol A, butene diol or water soluble, emulsifiable or dispersible by anionic, 
maleic anhydride or maleic acid and adipic acid with nonionic, or cationic emulsifiers can be used as the polar 
interna] and/or external emulsification through the use thermoplastic film forming polymer, where the amount 
of a polyalkylene polyol such as polyethylene glycol. 50 of unsaturation and ratio are controlled. The esterifica- 
Preferably, the polyester is internally emulsified tion of epoxy resins can be performed by reaction with 
through ethoxylation for a polymer with a weight aver- carboxylic acids to esterify the epoxy group to form the 
age molecular weight in the range of about 30,000 to hydroxy ester, although any other reaction known to 
about 45,000 and has a polydispersity index Mw/Mn of those skilled in the art for producing epoxy esters or 
2 or less. Preferably, this type of bisphenol polyester 55 csterifying epoxy resins can be used, 
polymer is the sole film forming polymer in the aqueous In producing the aforementioned esterified epoxy 
chemical treating composition. An example of such a resins or epoxidized polyester resins, the starting mate- 
polymer is the single aqueous emulsion of alkoxylated rials in the process are controlled by any method known 
bisphenol polyester resin commercially available under to those skilled in the art to produce the film forming 
the trade designation Neoxil ® 954 and manufactured 60 polymer with an amount of aliphatic unsaturation of 1.5 
by Savid, Como, Italy. The properties of the Neoxil ® double bonds/mole of polymer or less and preferably 
954 resin are as follows: appearance— milky liquid, about 1.14 to 1.4 with a ratio of aliphatic unsaturation to 
solids content— 46±3%, pH— 3-5, viscosity at 23* aromatic unsaturation of not greater than 0.1. For in- 
C— 2OO0±5O0 cps. The aliphatic unsaturation intro- stance, the monomer raw materials can be used in such 
duced into such a polymer by the butene diol or maleic 65 ratios that any unsaturated raw material does not con- 
anhydride or acid should result in aliphatic unsaturation tribute to the polymeric material in such a great extent 
of not more than 1.5 double bonds/mole of polymer. to increase the ratio over 0.1 or to yield an amount of 
Also the ratio of aliphatic unsaturation to aromatic unsaturation of greater than 1.5. 
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The method of determining the amount of unsatura- cal treatment of the present invention. Nonexclusive 

tion per mole of polymer can be by any method known examples include various organo silane coupling agents, 

to those skilled in the art. For example, numerous wet various lubricants and processing aides. In utilizing 

chemical analytical techniquesare known, where the these other materials in producing an aqueous chemical 

double bonds are hydrogenated, halogenated and the 5 treating composition for glass fibers, a certain amount of 

hkeand the uptake of hydrogen or halogen is measured. ^tetic unsaturation can be tolerated as long as it does 

The method of determining the ratio can be any „„; .„i,„ .. . . ° 

method known in the art, but the method preferably ?£„fnf? * UDSatUratl ° n t(> . 

involves utilizing a Fourier transform infrared spectra* KSt£^ ^ 

photometer (FTIR). For a given dried polymer film 1Q i com P° SIt,on - 

sample, the absorbance at 1647 reciprocal centimeters is .. °\ part J. cttlar comments that can be ut«- 
recorded and the aosorbance at 1608 reciprocal centi- Annulate the aqueous chemical treating corn- 
meters is recorded. Then the ratio of the aliphatic unsat- P 0 ?" 1011 " e tho ? e havm « *" amount of *hphatic unsatu- 
uration to the aromatic unsaturation, or the ratio of ratlon of less than around l - s double bonds/mole of 
absorbance at 1647 reciprocal centimeters to that of the 1S compound and having a ratio of aliphatic unsaturation 
aosorbance of 1608 reciprocal centimeters is obtained to aromatic unsaturation ofnot greater than 0.1 include: 
by dividing absorbance at 1647 cm- 1 by that at 1608 epoxidized polyester film forming polymer, an organo 
cm - ' to give the ratio which should be less than 0. 1 and silane coupling agent, a lubricant and an antistatic agent 
preferably less than 0.07. This approach determines the and water. For instance, in addition to the Neoxil <g) 954 
relative degree of alkene unsaturation in each film by , 0 fihn forming polymer, the aqueous chemical treating 
obtaining the absorbance at 1647 cm - 1 and dividing this composition can also have epoxy resins produced from 
absorbance by that absorbance associated with C=C in aliphatic glycidyl ethers. Also, epoxy resins produced 
plane vibration of aromatic structures. It is preferred in by the reaction of monoepoxy compounds with them- 
obtaining the absorbance values at the desi gnat ed wave selves or other epoxy generating compounds can be 
lengths that the values are used from the FTIR's data used, for example, unsaturated monoepoxy compounds 
station and not interpalated from the charts. When may be homopolymerized through the unsaturation to 
other techniques are used to determine the ratio the produce polyepoxy polymer like poly(allyl glycidyl 
value of the ratio may be other than 0. 1 . As long as this ether). Particularly, suitable epoxy resins are the pheno- 
other value for the ratio isequivalent to the 0.1 or less Uc ep oxies which are obtained by the reaction of a stoi- 
yalue as achieved by the FTIR method, the benefits of ch iometric excess of an epihalohydrin such as epichlo- 

^^^Z^^o. should &^l 2 P rpane riC 'XSiS 

aromatic unsaturation. Each additional compound in « h yd/oqumone resorcmol or with po yhydroxy alcohol 

the aqueous chemical treating composition should have " P 01 ^ 1 ^ S^ok, sorbitol, glycerol and the 

an aliphatic unsaturation of l£s than 1.5 double bonds/- " J* VaryWg these Portions of the epihalohydrin. 

mole of compound. Also the ratio for each compound P^^^V compound and/or by varymg the reaction 

should not exceed 0 1 conditions, compounds of low, intermediate or higher 

In addition, the aqueous chemical treating composi- <° ? , *f n !" ' w £f ht » ™ y , be produced , which range from 

tion should not have any large amounts. i.e.. greater ^V 1 *. ***** Use ™ commerciaUy _ available epoxy 

than 1 weight percent of the aqueous chemical treating resms . mclude that » v ^ h ^ from Shell Chemical Cor- 

composition of polymer chain extending and condensa- P oratlon mdeT Ae ttade designaUon Epon ® 828 epoxy 

tion crosslinking inducing reactants. Preferably the resm. and the epoxies available from Ciba-Geigy under 

aqueous chemical treating composition is essentially 45 the trade designation Araldite ® resins, and from Dow 

free of these materials. Nonexclusive examples of these Chemical Company under the trade designations 

materials include catalysts that induce such reactions D.E.R. or D.E.N. resins, and the Epi-Rez ® resins 

with the material already present in the treating compo- available from Celanese Polymer Specialties Company, 

sition and reactants having moieties such as the follow- A suitable epoxy-containing copolymer which can be 

ing that could undergo condensation reaction: 50 used is the epoxidized polyvinyl acetate copolymer 
available from National Starch under the trade designa- 

COOH+NH2 tion 1971 resin. 

The aqueous soluble, dispersible or emulsifiable 

o epoxy-containing polymer can have an emulsion or 

J V nh 55 dispersion produced with any suitable surfactant having 

2 or not introducing more than the 1.5 double bonds/- 
mole of polymer for aliphatic unsaturation or more than 

oh+cooh tne 01 nt *° of aiiphatic to aromatic unsaturation 
known to those skilled in the art. For example, epoxy 

60 resins produced from aliphatic glycidyl ethers. Also, 

/ \ epoxy resins produced by the reaction of monoepoxy 

nco + c c compounds with themselves or other epoxy generating 

compounds can be used, for example, unsaturated 

These types of reactions should be kept to a minimum to monoepoxy compounds may be homopolymerized 

provide a low crosslink density to promote wettability. 65 through the unsaturation to produce polyepoxy poly- 

Any saturated and noncondensation reacting material mer like poly(allyl glycidyl ether). Particularly suitable 

usually found in aqueous chemical treating composition epoxy resins are the phenolic epoxies which are ob- 

for glass fibers can also be present in the aqueous chemi- tained by the reaction of a stoichiometric excess of an 
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epihalohydrin such as epichlorohydrin with a polyhyd- or more SiOH groups. Sufficient water is used in the 

ric phenol such as bis(4-hydroxyphenol)-2,2-propane, hydrolysis to impart sufficient activity to the acetic 

bis(hydroxyphenyl) methane which is obtained by the acid. The amount of silane coupling agent used in the 

acid condensation of two moles of phenol with one aqueous treating composition is an effective coupling 

mole of formaldehyde, hydroqumone resorcmol or S amount m the of about ai to abou , 10 wei £ 

with polyhydroxy alcohol such as polyalkylene glycols, nt of ^ solids of {he ^ { " ( _ 

sorbitol glycerol and the like. By varying these por- £ whefe ^ , ^ ^ J£» 

tions of the epmalohydnn, polyhydroxy compound ' „ . . . ... 6 M .... ' al 

and/or by varying the reaction conditions" compounds h«fdity conditions, 
of low, intermediate or higher molecular weights may i 0 111 addltlon to the f <^egomg components of the aque- 

be produced which range from liquids to solids. Useful ous chemical treating composite, there is a glass fiber 

commercially available epoxy resins include that avail- canonic lubricant in an effective lubricating amount, 

able from Shell Chemical Corporation under the trade ^ lubricants are those which impart lubricity to the 

designation Epon® 828 epoxy resin, and the epoxies S lass fibers and gathered bundles of glass fibers and 
available from Ciba-Geigy under the trade designation 15 strands and which are water soluble cationic materials. 

Araldite® resins, and from Dow Chemical Company Examples include acid solubilized, fatty acid amides 

under the trade designations D.E.R. or D.E.N, resins, such as stearic amide. The fatty acid amides are both 

and the Epi-Rez ® resins available from Celanese Poly- saturated and unsaturated and the acid group contains 

mer Specialties Company. A suitable epoxy-containing from 4 to 24 carbon atoms. Also, anhydrous acid solubi- 
copolymer which can be used is the epoxidized polyvi- 20 lized polymers of the lower molecular weight unsatu- 

nyl acetate copolymer available from National Starch rated fatty acid amides are included. Also included are 

under the trade designation 1971 resin. the alkyl imidazolines, which are formed by reaction of 

The aqueous soluble, dispersible or emulsifiable fatty acids with polyalkylene polyammes under condi- 

epoxy-containing polymer can have an emulsion or tions to produce ring closure. A particularly suitable 

dispersion produced with any suitable surfactant known cationic lubricant is a polyamino amide material having 

to those skilled m the art. For example, one or more ^ amine va lue of about 200 to 800 that is preferably 

w^vTontS iSSL^ Prepared by f8tty addS at leaSt ° nC 0f Which is 

with hydrophobic bases formed by condensation with pelargdnic acid . lhis material can De solubilized 

S^^JST® W 3 S^r^°' ^ aCCtic acid " A n ° n « clusive «»"»Pfc °f 

tured by BASF Wyandotte Industrial Chemical Group 30 ™ te f rial is *f Polyalkyleneimine partially ami- 

can be used to form a suitable emulsion or dispersion dated . ™ th { W™f Wee pelargomc acid that is corn- 
In addition to the aqueous soluble, dispersible or m «cially available from Emery Industries, Inc. under 
emulsifiable film forming polymer, the aqueous treating the trade designation Emerylube® 6717. This material 
composition also has present one or more acryloxy-con- 15 a ™ cow "9 u,d wlth a P our P° lnt of 55 at " C., a 
taining or methacryloxy-containing organc-functional 35 denslt y "> lbs/gallon of 8.3, a Gardner color of 10, a 
coupling agents. The coupling agents can be organc- cloud P oint of less than 25 ' c - a flash P oint ° f 540* F. 
functional silane coupling agents or organo-functional ( 282 ° c ) and is soluble in water and dispersible in min- 
Werner compounds and the like having on the or- eral ou - Another suitable material is manufactured 
ganofunctional portion of the molecule the following under the trade designation Cirrasol® 185A which is 
moiety: 40 an anhydrous material with a deep reddish amber color 

which is a viscous liquid at room temperature. It is 
water dispersible and a one percent solution has a pH of 
( i? 1 about 8,9 to about S) A - when foe cationic water soluble 

I cHj=ch— c— o I g,ass fiber lubr >cant contains a readable nitrogen group, 

the effective amount of the lubricant should be limited 
to substantially prevent any crosslinking of any epoxy- 
containing polymer that may be present by the nitro- 
gen-containing groups of the glass fiber lubricant. Gen- 
erally, the effective amount of the glass fiber cationic 
✓ «. , x lubricant is in the range of about 0.05 to about 0.5 

j II I , and I n I weight percent of the aqueous chemical treating com- 

^ch 2 »=c(R)-c-o J ' ^ch(R)=ch— c— o J position. 

In addition to having chemically treated glass fibers 
where R is a lower alkyl group having up to 4 carbon 55 tave desired characteristics for reinforcing poly- 
atoms. A nonexclusive example of such a coupling menc matnc «, the treated glass fibers must be process- 
agent is methacryloxy alkyl trialkoxy silane. The alkoxy ab,e mto ^ reinforced product. Reinforced plastic 
group and the alkyl group have from one to five carbon m Produced with chopped strand reinforce- 

atoms for the alkyl group. Preferably, the metha- ment. The glass fibers are produced initially as continu- 
cryloxyalkyl trialkoxy silane is methacryloxypropyl- 60 ous fibers and they are subsequently chopped. When the 
trimethoxy silane. The methoxy groups of the metha- fibers or strands or ravings are chopped from dry con- 
cryloxypropyltrimethoxy silane must be hydrolyzed tinuous material, an abundance of static and chopper 
before the silane is incorporated into the aqueous treat- cling can ruin the processability of the glass fibers for 
ing composition. This is accomplished by adding an producing the reinforced panels. To overcome any 
essentially hydrocarbon organic acid such as acetic acid 65 static and assist in reducing chopper cling, the aqueous 
to the coupling agent and stirring for a sufficient time chemical treating composition has an antistatic agent 
and at a sufficient temperature to hydrolyze one or that is a cationic organic quaternary ammonium salt 
more of the SiOCH3 groups to form methanol and one having alkoxy moieties. Generally, the cationic organic 
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alkoxylated quaternary ammonium salt antistatic agent ence was tetramethylsilane (TMS) and with an ambient 
has a formula such as: sample temperature and with DCCh solvent. 

The amount of antistatic agent is enough to provide 
both an antistatic effect and an effect in the reduction in 
5 chopper cling without resulting in matchsticking nor in 
detrimentally affecting weatherability. The amount of 
the organic quaternary ammonium antistat generally is 
at least an amount of around 0.05 weight percent of the 
aqueous treating composition. Too large an amount of 
wherein one or more moieties of Ri, R2, R3 and R4 can 10 the organic quaternary ammonium antistat leads to 
be the same or different alkoxy moieties with or without increased chopper cling and is therefore, detrimental 
methylene groups and with a terminal alcoholic group rather than beneficial. Generally, the amount of the 
such as: organic antistat is in the range of about 0.05 to about 0.4, 

and preferably around 0.05 to around 0.15 weight per- 
il o-tR ot-bRh-n 15 cent 0 f tne aqueous chemical treating composition for 



clear translucent panel production. Where filled panels 

VrVoto^oTmor^d wh^V' I T n m P™*** *« ° f the orgmic antistat can 

from 0 to 10 or more; and wherem R is an range up tQ the qj of 0 4 weigm 

The aqueous chemical treating composition is essen- 
tially free of any inorganic antistatic agents. Nonexclu- 
sive examples of such inorganic antistatic agnts are 
chromic chloride, alkali metal and alkaline earth metal 
chlorides such as lithium chloride and magnesium chlo- 



wherein R' is a methylene group (CH2) and n is a 
integer from 0 to 10 or more; and wherein R" is a_ 
ethylene group or propylene group or mixture thereof 
and b is an integer from 1 to 10 or more; and wherein 
R'" is hydrogen or a lower alkyl group having one to 
ten carbon atoms. 

When less than four of the groups Ri, R2, R3 and R4 
are alkoxy groups, the remaining non-alkoxy groups Ri, 



R 2 , R3 and R4 are alkyl groups having 1 to 30 carbon 25 nde wmch detrunentall y affected weatherability. 
atoms . * When the choppability of the chemically treated glass 

X- can be any organic or inorganic counter ion such flbers results m ,ow static generation but a detrimental 
as carboxylic, sulfonate, phosphate and halide ion. This quantity of chopper cling, the aqueous chemical treat- 
antistatic agent can be produced by any method known m 8 composition should also have a strand hardening 
in the chemical art for producing quaternary ammo- 30 agent. This material should reduce the cling without 
nium salts with alkoxy moieties. adversely causing matchsticking or lowering panel clar- 

Preferably, the cationic organic alkoxylated quater- itv - An effective amount of such a strand hardening 
nary ammonium salt antistat has a formula such as agent increases strand integrity to decrease chopper 

cling. The strand integrity should not be increased to 
(Rs)j^N+— (R«)zX- jj too great an extent, since this may result in increased 

matchsticking. Nonexclusive examples of a suitable 
wherem strand hardener are self crosslinkable materials includ- 

R 5 is the same alkoxy moiety such as: fag aldehyde condensate polymers such as melamine 

^ formaldehyde, hexakis/methylol-containng conden- 

o-t "+-6 «+- ^ sates, monomers, dimers, trimers and higher oligomers, 

whwi. R' i« mPthvi-TK. rrHV» 9 nH » i< ,„ in „„, „ f , where for phenol or resorcinol, compounds include 
to 5 ^nd and a is an mteger of 1 creso , ^ mUtures of jts xyleno f or of 

whereR" is ethylene and b is an integer from 2 to 8, >, teisomers ' a of homologs of phenol and dihy- 

and where R"' is hydrogen or a meThyl group, and *? phen , ols suc £ 88 'fT^ 01 ' ?^ W °'' 

wherein y is an integer of 3 or 4, and xylorcinol can be used. The aldehyde mcludes any 

wherein when y = 3 then Z= 1 and when y =4 then me * vl j ene *° n ™ that can be used in lieu of formalde- 

z=0 a,,,) ' hyde, for example, paraformaldehyde, hexamethylene- 

wherein R« is a long chain alkyl having 6 to 25 carbon £? ramine : *? d aldehyde, furfural and mixtures thereof, 

atoms, and The aldehyde or methylol condensates can be used in 

whereinX- is CI - or Br~, and 5° conjunction with acid or basic catalyts. It is preferred to 

wherein preferably the acid number of the material is have one or more melamine formaldehyde resins be- 
at least 10. cause of their ease in crosslinking and their compatibil- 

A nonexclusive example of the cationic organic alk- itv otner polymsa in the composition. A par- 

oxylated quaternary ammonium salt antistatic agents ticularly suitable melamine formaldehyde resin is the 
include the material commercially available under the 55 aqueous melamine formaldehyde resin available from 

trade designation Neoxil ® AO 5620 material available Monsanto Company under the trade designation Resi- 

from Savid S.p.A., Como, Italy. This material has the mene 841 which has less than two percent free fonnal- 

NMR curve of FIG. 2, a molecular weight of 1010 Mn dehyde and less than 5 percent methanol and has a 

and 1140 Mw, an acid number of 10-20 mgr KOH/p boiling point of 210" F. The Resimene 841 also has a 
and a pH for 1 percent solution in water of 4-6. The IR *0 va Por pressure of 95 for methanol and 17.5 for water, a 

of FIG. 3 was obtained from a dried film cast from the vapor density of 1.1 1 for methanol and 0.64 for water, a 

Neoxil ® AO 5620 material. colorless, clear mobile liquid appearance, specific grav- 

The NMR of FIG. 2 was performed on a Varian «ty at 77* F. of 1.25 and a percent volatile by volume 

E-360 60 MHz proton NMR Spectrometer where the percent of 29. Another strand hardening agent that may 
spectrum amplitude was 80, the filter was 0.1 sec., the 65 be used is poly(vinyl pyrrolidone). The amount of the 

RF power was 0.05 mg., the sweep time was 5 minutes, strand hardener is any amount equivalent to an amount 

the sweep width was 10 ppm with an end of sweep at 0 of melamine formaldehyde resin like Resimene 841 

ppm, and the nucleus was hydrogen, and the zero refer- material in the range of at least about 0. 1 weight percent 
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of the aqueous treating composition. An amount in gathered into one or more strands and collected as a 
excess of 0.5 weight percent of the aqueous chemical roving. The glass fibers are dried to reduce their mois- 
treating composition should not be used because of ture content, and preferably whatever the form of the 
possible adverse effects on wettability. Preferably, the chemically treated glass fibers, they are dried at temper- 
amount is in the range of around 0.1 to around 0.15 5 ature and time conditions equivalent to a temperature in 
weight percent of the aqueous chemical treating com- the range of about 250* F. (121* C.) to less than 300° F. 
position. The amount of polyvinyl pyrrolidone) used (149* C.) for 1 1 hours. The drying can be accomplished 
should not exceed 0.5 weight percent of the aqueous in any conventional glass fiber drying oven such as 
treating composition, since the poly(vinyl pyrrolidone) forced air ovens, dielectric ovens, and the like. The 
may reduce the wet-out characteristics of treated glass 10 dried glass fibers have a dried residue of the aqueous 
fibers and give the treated glass fibers an undesirable chemical treating composition present on the surfaces 
degree of hardness. of the glass fibers making up the strands. Preferably, the 
The aqueous chemical treating composition has a amount of the dried residue on the glass fibers is in the 
sufficient amount of water to give a total solids for the range of about 0.5 to about 1.2 weight percent LOI (loss 
composition that is sufficient to enable the glass fibers to IS on ignition). 

be treated during their formation with the aqueous The dried glass fibers having the residue of the aque- 

chemical treating composition. Generally, the total ous chemical treating composition can be used in any 

solids of the aqueous composition is in the range of process for producing polymeric reinforced polymers 

about 1 to about 30 weight percent and preferably about such as saturated and unsaturated polyesters and epox- 

3 to about 10 percent. In all events, the amounts of the 20 ies. One process in which the glass fibers are particu- 

solid components for an aqueous chemical treating larly suitable is the formation of clear or translucent 

composition should not exceed that amount which will acrylic polymer glass fiber reinforced panels. With the 

cause the viscosity of the solution to be greater than high speed commercial operations used in producing 

about 100 centipoise at 20* C. Aqueous solutions having glass fiber reinforced clear and translucent panels, the 

a viscosity of greater than 100 centipoise at 20* C. are 25 glass fibers with the dried residue of the aqueous chemi- 

very difficult to apply to glass fibers during their forma- cal treating composition of the present invention is 

tion without breaking the fibers. It is preferred that the ideally suited. The glass fibers when chopped have very 

viscosity of the size be between 1 and 20 centipoise at good wet-out in the polymeric matrix within the limita- 

20° C. for best results. Chemical treating compositions tions of the high speed operation for producing the 

with thixotropic gelling or foaming agents can have 30 panels. The glass fibers with the dried residue of the 

knowii viscosities for gels and foams used to treat glass aqueous chemical treating composition can be supplied 

fibers. The pH of the aqueous chemical treating compo- to such an operation as dry chopped glass fiber strand 

sition is below about 7, and preferably should be in a or as roving which is then chopped into the polymeric 

range of about 4.8 to about 5.2 to maintain the stability matrix which is traveling on a conveyor belt on a releas- 

of the composition. The aqueous chemical treating 35 able substrate such as cellophane. The chopped glass 

composition can be made by combining the components fiber strands are dispersed somewhat uniformly over 

simultaneously or sequentially. the polymeric matrix and the glass fibers settle and 

The aqueous chemical treating composition can be become wet-out in the polymeric matrix. The glass fiber 

applied to any fiberizable glass material such as "E- containing polymeric matrix is then cured in a suitable 

glass", "621-glass" and low or free boron and/or flue- 40 oven to produce the glass fiber reinforced panels. The 

rine derivatives thereof and glass fiber compositions panels have good clarity with little fiber prominence, 

known as "A-glass", "C-glass" and "S-glass". It is pre- The treated glass fibers of the present invention can be 

ferred when preparing chemically treated glass fibers to used in translucent, unfilled panel systems and also in 

be used in the manufacture of clear or translucent poly- filled systems such as those having about 12 to around 

meric panels that the fiberizable glass composition 45 50 weight percent calcium carbonate filled, pigmented 

should result in glass fibers which give a blue hue or filled and other filled and unfilled polymeric matrix 

cast when they are used to reinforce the acrylic polyes- systems. 

ter matrix resins. Preferably, the glass fiber composi- In the preferred embodiment of the present invention, 

tions give a refractive index for the glass fibers in the glass fibers are attenuated from molten batch and have 

range of about 1.5495 to 1.5740. Higher refractive inde- 50 a refractive index in the range of about 1.554 to 1.557 

cies for the glass give an undesirable bronze cast to clear and have B 2 0 3 concentration of around 5.2 percent by 

panels reinforced with fibers. Most preferably the re- weight. The glass composition of the glass fibers is 

fractive index for the glass fibers is in the range of preferably in weight percent: Si0 2 —55.8, CaO— 21, 

1.5495 to 1.557. A1 2 0 3 —14.8, B 2 0 3 —5.2, Na 2 0— 1.4 and F 2 —0.5, 

The aqueous chemical treating composition can be 55 along with trace amounts of materials usually present 

applied to the glass fibers by any method known to from batch compounds used to obtain the aforemen- 

those skilled in the art such as during the formation of tioned components of the glass. The glass fibers are 

the glass fibers after the glass fibers have cooled to a coated with the aqueous chemical treating composition 

sufficient temperature to allow the application of the during the formation of the glass fibers from a multitude 

aqueous chemical treating composition. The aqueous 60 of orifices in a bushing of a glass-melting fumace by a 

chemical treating composition, typically referred to as a belt type binder applicator. 

sizing composition, is applied to these glass fibers by The aqueous chemical treating composition has a 

applicators having belts, rollers, sprays and the like. single aqueous emulsion having bisphenol polyester film 

The treated glass fibers then can be gathered into one or forming polymer available from Savid under the trade 

more strands and collected into a package commonly 65 designation Neoxil ® 954 as the sole polymeric material 

referred to as a forming package. Also, the glass fibers for film formation. The bisphenol polyester or esterified 

can be collected into one or more strands and chopped epoxy film forming polymer has an amount of aliphatic 

as a wet chopped product. Also, the glass fibers can be unsaturation of less than 1 .4 double bonds/mole of poly- 
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mer and has a ratio of aliphatic unsaturation to aromatic (Loss on Ignition). The glass fibers are preferably G H 

unsaturation which is preferably less than 0. 1 and which or K fibers gathered into strands to give constructions 

is most preferably around 0.07. The preferred silane like G-67 (or H-55 or K-37) strand or the like The 

coupling agent is the gamma methacryloxypropyltrime- strands of glass fibers are collected on a winder to pro- 

thoxy silane available from Union Carbide Corporation 5 duce a roving package and a plurality of the roving 

under the trade designation A174 silane, and the amount Packages are dried in a Michigan oven at a temperature 

of the A174 silane is preferably in the range of about 2.7 in the range of about 220° to 300' F. (104'- 149° C ) for 

to about 5 weight percent of the solids of the aqueous 1 1 hours. The roving can then be used in a process for 

chemical seating composition. The water soluble cati- producing clear or translucent acrylic polyester or 

owe glass Tiber lubricant is preferably the Emerylube® 10 epoxy panels by chopping the roving into chopped 

6717 which is present in an amount of about 1 to 2.5 strand having a length of about 1/16 of an inch to2 

weight percent of the solids of the aqueous chemical inches, preferably 1 inch. The chopped strands fall into 

treating composition. The antistatic organic agent that the matrix resin which is present on a moving conveyor 

is cationic quaternary ammonium salt with ethoxylation with a release substrate such as cellophane separating 

is ttie Neonl ©AO-5620 antistat which is present as the 15 the matrix from the conveyor belt. The chopped glasf 

sole antistat used man effective amount of about 0.05 to <--<- - — -. =_= 1 B 



d containing matrix resin is conveyed to an 



about 0.15 weight percent of the aqueous treating com- 0 ven where the panels are heated to cure, 

position. Also it « preferred to have present a strand The invention and preferred embodiment are further 

hardening agent which is Resimene 84 melamine form- illustrated by the following examples, 
aldehyde in an amount of around 0.1 to around 0.15 20 

weight percent of the aqueous treating composition. EXAMPLE I 

chemical treating composition is that amount to give a composition was prepared with the components of 
total sohds preferably around 5 to 6 weightpercent of Table I. The composition was used to treat glass fibers 
the aqueous chemical treating composition. The amount 25 as described m theTreferred embodiment, 
of the bisphenol polyester resin is the remainder of the 

solids from the amounts of the coupling agent, lubri- TABLE I 

cant, antistat and strand hardener. The pH of the aque- Weight % of 

ous chemical treating composition is preferably in the wt% Aqueous Treating 

range of about 5.5 to about 6.2. 30 C ° mp0ne °' Wt Ingram, Solid, Composition 

The aqueous chemical treating composition is pre- Gamma-metha. 380 2.7 o.i%> 

pared by hydrolyzing methacryloxypropyltrimethoxy SeUio^San'e 

silane with acetic acid in an amount of about 1 milliliter Acetic acid 25 - o.oi 

of acetic acid for about 20 grams of the silane in a pre- Wat « for silane 22720 — — 

mix tank. The hydrolyzation is performed by adding the 35 £? 0 1 ni !; ?la " 151,5 14 0 08 

acetic acid to about 10 to 20 weight percent of the water (kmer?®67i7 

to be used in preparing the chemical treating composi- ■ — • 
tion and adding the silane to this mixture with stirring 
until complete hydrolyzation occurs. The cationic glass 

fiber lubricant is added to hot water 170* F. (76.7' C.) 40 c 
with stirring where the amount of water is about 1 
percent of the total amount of water used in preparing 
the aqueous chemical treating composition in a premix 
tank The aqueous emulsion of the bisphenol polyester 

as about 46 Percent solids is combined with about twice 45 ] 
its weight of water in a main mix tank. The hydrolyzed 
silane and glass fiber lubricant are added to the main 
mix tank. The cationic organic ethoxylated quaternary 
ammonium salt antistatic agent is combined with warm 
water in about a 1 to 16 ratio and added to the main mix 5 

tank Any melamine formaldehyde resin is combined gallons 

with water in a ratio of about 1 to 300 and added to the 

main mix tank A small amount of antifoaming agent The glass fibers had the glass composition of the 

like SAG 10 can be added and the mix which has been preferred embodiment and had filament diameters of H 

agitated is diluted to the final desired volume with wa- 55 or K and were constructed into glass fiber strands hav- 

ter. The final pH of the aqueous chemical treating com- ing a construction of H-55 or K-37 which were dried at 

position is then adjusted to be in the range of about 5.5 the temperatures of the preferred embodiment. The 

to about 6.2 with a compatible organic acid such as dried strands were chopped into lengths of about 2.54 

acetic cm. These dried chopped glass fiber strands were added 

Preferably, the aqueous chemical treating composi- 60 to an acrylic polyester matrix by the aforedescribed 

tion is applied to green glass having a refractive index of process to produce translucent panels, 

about 1.555 during the formation of the glass fibers Table 1 shows the amount of aliphatic unsaturation, 

where the fibers have a diameter which can range from ratio of aliphatic unsaturation to aromatic unsaturation 

about 10.3 X 10-5 to a b 0 ut 97.5 X 10-5 or more inch and and molecular weight averages for the aqueous emul- 

preferably is around 35 to 40x 10-5 inch. The aqueous 65 sion of the esterified epoxy film forming polymer Neox- 

chemical treating composition is applied to the glass il® 954 material in Dowanol solvent and the resulting 

fibers to give an add-on of the chemical treating compo- wettability of the glass fibers in polyester thermoplastic 

sition in the range of about 0.5 to about 8 percent LOI matrix. 



Aqueous emulsion of 
esterified epoxy film 
forming polymer (Neoxil ® 95 
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TABLE 1 



0.0694/0.0713 
0.1172/0.1146 
0.0648/0.0720 
0.0918/0.1022 
0.0694/0.0713 
0.0710/0.0392 
0.09/0.1 



31.0 Good 
36.3 Bad 
37.5 Good 



The amount of aliphatic unsaturation can be deter- 

w^^^^^* 81 ' 8 ^ 1 !^ 1 ?!! 1 ^"^ 15 0 ueous component and that result in a ratio of 
^^^S^KTi^S^^^ to agnatic unsaturation of 

to-carbon double bonds based on 100 parts of sohd not thjm a , M mcasured by IR 

re !!?' , ,. . .. , absorptivity in film dried at room temperature 

The ratio of ahphatic to aromatic unsaturation was where each component has less than an average of 

detemuned at the following wavelengths and m accor- 20 l 5 ^ hatic ^ ^ mole f faster B wet . 
dance with the following calculation: ting J the ^ ^ m th P e matrix ^ 

with higher values of the amount of unsaturation 
and of the ratio for progressively decreasing de- 
grees of wettabillity, and to have less than one 
Example 5 from Table l 2 > weight percent based on the aqueous composition 

of any chain extension inducing or condensation 
absorb ance at 1647 cm -1 - .0260 - inducing reatants, 

0209 + 0194 b - treatin 8 S lass fibers with the aqueous chemical 

= .0058 treating composition, 

30 c. collecting the glass fibers as strands, drying the 
ABSORBANCE AT 1608 CM"' = .1045 - glass fiber strands at a temperature to discourage 

.0269 + .0194 **** crosslinking reactions. 

2 = 0813 2. Method of claim 1, wherein the aqueous chemical 
treating composition is essentially free of chain exten- 
a-1647 CM-' = 0058 = Q713 35 sion inducing and condensation inducing reactants. 

A-1608 CM-' 0813 3 Method of claim 1, wherein the ratio of aliphatic 

unsaturation to aromatic unsaturation is less than 0.09. 
The molecular weight averages were determined by 4. Method of claim 1, wherein the ratio of the ali- 
gel permeation chromatography. phatic unsaturation to the aromatic unsaturation is less 

The wettability was determined by visually observ- 40 than 0.07. 
ing the time for disappearance of the strand chopped 5. Method of claim 1, wherein aqueous chemical 
onto polymer matrix in a panel roving line. When the treating composition has a thermoplastic film forming 
chopped strand wetted out in up to 3 minutes, it was polymer with polar functionality in the aqueous chemi- 
noted as "Good" and when it wetted out in 5 to 6 min- cal treating composition that is an epoxidized polyester 
utes, it was noted as "Bad". Various dried strands hav- 45 or an esterified epoxy film forming polymer, 
ing glass fibers treated with the different film forming 6. Method of claim 1, wherein the aqueous chemical 
polymers of Table 1, where each was present in an treating composition is essentially free of condensation 
aqueous sizing composition as in Example I were com- inducing reactants, selected from the group consiting of 
paratively tested for wettability, materials present with the following moieties: carbox- 

With the amount of aliphatic unsaturation and the 50 ylic acid and amine, epoxy and amines, alcohols and 
ratio of the aliphatic to aromatic unsaturation given in carboxylic acid, and isocyanate and epoxy. 
Table 1 for the film forming polymer, fast wettabUity 7. Method of claim 1, wherein the aqueous chemical 
could be obtained. The fast wettability was of the treating composition has a thermoplastic film forming 
chopped chemically treated glass fiber strands in the polymer that is selected from the group consisting of 
matrix polymer. With a value of aliphatic unsaturation 55 epoxy epoxidized polyvinylacetate copolymers, 
over 1.5 double bonds/mole of polymer and a ratio of 8. Method of claim 1, wherein the aqueous chemical 
aliphatic to aromatic unsaturation of more than 0. 1, the treating composition has an aqueous emulsion of a ther- 
wettability was bad. moplastic film forming polymer, lubricant and organo 

I claim: silane coupling agent where each component has a ratio 

1. A method of controlling the wettability of glass 60 of aliphatic unsaturation to aromatic unsaturation of less 
fibers in polyester matrices, wherein the glass fibers than around 0.1 and less than an average of 1.5 aliphatic 
have a dried residue of an aqueous chemical treating double bonds/mole. 

composition having an aqueous emulsion of a thermo- 9. Wettable glass fibers from the method of claim 1. 
plastic film forming polymer having polar functionality, 10. The method of claim 1, wherein the thermoplastic 
lubricant and coupling agent, comprising: 65 polymer selected from the group consisting of epoxi- 

a. formulating the aqueous chemical treating compo- dized polyester and esterified epoxy film forming poly- 
sition with nonaqueous components that have an mere is the sole film forming polymer in the aqueous 
amount of unsaturation of less than an average of chemical treating composition. 
1.5 aliphatic double bonds per mole of each nona- * * • * * 



